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1 INTRODUCTION

1.1 BACKGROUND

The Sea and Lake Levels Branch, of the Office of Oceanography and Marine Assessment
(OMA), is responsible for the management of a national water level measurement program.
The foundation of this program is the operation and maintenance of the National Water
Level Observation Network (NWLON), a network of approximately 200 continuously
operating data collection stations in the U.S. coastal oceans, the Great Lakes and
connecting waterways, and in U.S. Trust Territories and Possessions. The data and
information from this network represent one of the most unique and valuable geophysical
data sets available. The network provides for the determination and maintenance of
vertical reference datums used for surveying and mapping, dredging, coastal construction,
water level regulation, marine boundary determinations, tide prediction, and for
determination of long term water level variations (e.g. trends). The station platforms and
telemetered data are used to support major U.S. Government programs such as the NWS
Tsunami Warning System, the NWS storm surge monitoring programs, the U.S. Army
Corps of Engineers (COE) national dredging program, the COE/Canadian Great Lakes
regulation program, and the NOAA Climate and Global Change Program.

The Next Generation Water Level Measurement System (NGWLMS) field unit is a stand
alone data acquisition and data transmission unit. The field unit includes a data collection
platform with an acoustic water level measurement sensor, and a backup system with a
pressure sensor. The field unit can support up to 11 additional ancillary sensors. The
primary link by which data are transmitted from the field unit to NOS for data processing
and analysis is once every three hours via Geostationary Operational Environmental
Satellite (GOES). Data may also be transmitted by line of sight radio, over telephone lines
where available, or downloaded by personal computer on site.

The implementation of the NGWLMS in the NWLON and other data collection program
networks, represents a fundamental change in how the Branch accomplishes its functions.
The NGWLMS, when fully implemented, replaces the predecessor technologies for data
collection, data transmission, data quality control, data processing and analysis, data
dissemination, and data base management with state-of-the-art systems.

1.2 PURPOSE

This document contains the procedures and guidelines required to establish a standard
NGWLMS site. This document focuses mainly on establishing a NGWLMS at existing
NWLON locations, however, the procedures and guidelines can be easily adapted to new
locations.

JANUARY 1991 1 NGWLMS ILSP



A standard NGWLMS site (see Figure 1-1) is defined as encompassing the following;

—, STRATIFICATION
=~

° Support structure (pier, platform, wharf, etc.).
° Instrument shelter.
° Standard production field unit with primary and backup water level sensors
(see Figure 1-2).
o Auxiliary support components (protective well, brackets, etc.).
o Utilities.
o Bench mark network.
TIDE HOUSE —— /////////\\\\ GOES ANTENNA
— J T~
- PRIMARY DATA COLLECTION
v S PLATFORM
BACKUP DATA COLLECTION PLATFORM — ACOUSTIC SENSOR
SENSOR BACKING BOARD
BENCH MARK ASSEMBLY WITH STAFF ||
ﬁ[ PIER —~=— PROTECTIVE WELL
va N _— ?S;IEBRATIDN/SDUNDING
[ é ——— - — INSTANTANEOUS WATER
. /{ LEVEL INSVIDE WELL
WAVES /
AMBIENT MEAN WATER LEVEL //_/_/ DENSITY

PRESSURE
PILING SENSOR —~—— CURRENT

Figure 1-1
Typical NGWLMS Site

A NGWLMS site is established in three phases. First, the NGWLMS site must be
designed. This can be done primarily at the office if enough information is available, but
a site reconnaissance is usually necessary and recommended. Chapter 2 addresses
designing the NGWLMS installation.

Next, the NGWLMS site must be prepared before the actual instrumentation is installed.
This may include obtaining permission, constructing an instrument shelter, installing
auxiliary support components, arranging for utility service, etc.. This is typically the most
difficult part. Chapter 3 addresses site preparation.

Third, the NGWLMS field unit and any ancillary sensors are installed and initialized. The
NGWLMS field unit is the instrumentation (see Appendix A) provided by the manufacturer.
Auxilary components provided are the commercially available or government designed and
fabricated components required to install the field unit. Chapter 4 addresses installing the
NGWLMS field unit and initializing the system.
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The NGWLMS field unit can support up to eleven ancillary sensors in addition to the
standard two water level sensors. Site design/preparation guidelines and installation
procedures are addressed in Chapter 5.

The three phases may be accomplished in rapid succession or may be separated by long
time periods. Itis essential that proper documentation be maintained throughout all three
phases to ensure that no critical information is lost along the way. Chapter 6 addresses
documentation requirements and provides standard forms.

Appendices provide information, drawings, and specifications.

Units of measure provided in the manual are primarily in metric with English units following
in parentheses. The English units are rounded and are not the precise metric equivalent.

Mention of trade names or commericial products does not constitute NOS endorsement
or recommendation for use.
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2 SITE DESIGN

The proper design of a NGWLMS site is critical to ensuring the collection of valid,
high quality data. If the site is not designed or configured in accordance with the
requirements, the data may be biased or degraded in some manner. Proper design
will also ensure a smooth, efficient, installation. The designer must not only be
aware of the requirements, but must understand the reasons behind them.
Situations will arise where some of the requirements may conflict with other, and the
designer must make a choice. The best choice can only be made if the underlying
reasons and consequences are well understood.

2.1 OFFICE INFORMATION

The first step in designing a NGWLMS site is to gather the relevant information. In
most cases, the site is an existing or historic water level station, and office files can
be consulted for much of the information. Program requirements may also provide
some direction. Assemble as much of the following information as possible.

Tidal datums and bench mark elevations.

Support structure and harbor bottom elevations.
Support structure plan and sun transit.

Environmental data.

Instrument shelter and utilities description.

GOES transmission information (azimuth and elevation).
Ancillary sensor(s) requirements.

Tidal datums are required to determine the length and elevation of the protective
well. Observed highest/lowest water levels shall be used at long term control
stations. Estimated highest/lowest water levels shall be used at short term stations.
Ensure that the tidal datums are based on the 1960-78 tidal epoch. Use of this
information is discussed in detail in Section 2.3.2.

Support structure and harbor bottom elevations are required as they may impose
physical constraints on the protective well and backup sensor mounting board
assembly elevations and lengths. These elevations typically have been documented
for existing NWLON stations and can be determined at historic sites through levels
to the bench mark network.

Information on the support structure's orientation and the path of the sun's transit is
critical for locating a thermally acceptable site for the protective well.

Descriptions of the instrument shelter and utilities are typically available for NWLON
sites and can be used to determine if adequate space and utilities exist for the
NGWLMS field units. The GOES satellite antenna azimuth and elevation angles are
required to select an antenna site free of obstructions that may interfere with the
transmission. GOES satellite azimuths are referenced in true degrees. Ifa compass
is used to position the antenna, the local magnetic declination must be applied.
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Requirements for ancillary sensors should be determined in advance to allow
adequate lead time for site preparation design and installation.

Site specific environmental data, particularly on wave climate, is important. Wave
data are used in determining well length and elevation. Other types of
environmental data may also be useful for design or validation processes.

A preliminary design can usually be done in the office. One, or several options,
should be planned for so that potential problem areas can be identified and
investigated. Application of the office information, as well as information derived
from a reconnaissance, is discussed in detail in the following sections as it is
important to understand the applications when assembling the information.

2.2 SITE RECONNAISSANCE

The best and most thorough method of assembling all the design information
required is a reconnaissance. The primary objective of the reconnaissance is to
determine the optimal location and configuration for the 9000 Remote Terminal Unit
(RTU), 8200 data recorder, antenna, sensors, and support components. The
reconnaissance consists of personnel visiting the site sufficiently far in advance of
site preparation to:

Locate an acceptable site.

Obtain measurements and information necessary to design the station.
Arrange for any permits/license agreements required.

Arrange for utilities.

Prepare a cost estimate and work schedule.

Allow time for the procurement and fabrication of special support
components (if necessary).

Property owners should be contacted well in advance to obtain oral or written
permission to use or modify the site. An advance letter of permission, permit,
security clearance, or some other written instrument may be required by the owner.
A license agreement may have to be executed before any work can be done. Even
if the site is an existing NWLON station, some advance notice may be required or
appreciated by the owner.

Accurate measurements and information can best be obtained onsite. The locale
can be investigated to determine which particular site will best accommodate the
preliminary design and all the other NGWLMS site requirements. Any special
installation requirements, such as explosion proof conduit on fuel piers, can also be
determined through discussions with local authorities.

Once a design is finalized, a cost estimate and schedule can be determined. The
costs and schedule can vary significantly depending upon how extensive the site
preparation work is.

The NGWLMS site establishment schedule must take into account the design and
procurement/fabrication of any special support components needed.
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Equipment and worksheets recommended for use during the site reconnaissance
are listed in Table 1. Photographs and/or videotaping are recommended.

Camera/Videotape Recorder Published Bench Mark Sheet
Steel tape Sample License Agreement
Weighted tape Engineering sketch pad
Inclinometer Plumb bob

Compass Chart section

NGWLMS Well/Sounding Tube Worksheet

Table 1
Recommended Reconnaissance Equipment

2.3 DESIGN PARAMETERS

There are five main areas to consider when designing the NGWLMS site;

The instrument shelter.
The protective well.
The backup sensor.
The antenna.

Ancillary sensors

Each area has specific requirements which must be considered. The objective is to
satisfy every requirement for each area, however, this may not always be possible.
Guidance will be provided as to which requirements have a higher priority than
others.

Appendix A contains specifications for the field unit and commercially available or
government designed and fabricated auxilary components. Appendix A should be
consulted for dimensions, cable lengths, material types, and any other information
that may be required for the reconnaissance (and site preparation).

2.3.1 INSTRUMENT SHELTER

An instrument shelter is required to house the instrumentation, although the system
is protected against the environment and vandalism by the NEMA enclosures. The
shelter provides additional protection against the environment and vandalism, a
sheltered work environment for field personnel, and utilities service. The instrument
shelter can be a small room or area in a an existing structure or a wood frame,
masonary, or fiberglass building specifically designed, built, or purchased for a water
level shelter.

Antenna and sensor distances from the 9000 RTU and 8200 data recorder are
constrained by the standard cable lengths, although some cables can be lengthened
within certain limitations. Utilities (power and telephone) should be nearby or easily
accessible. Solar panels should be utilized in appropriate areas. If utilities are not
available, cost estimates for supplying the utilities shall be obtained.
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The desired mounting configuration forthe NEMA enclosures is on the wall, although
the enclosures can stand on a table or the floor, if adequate wall space is not

available.

The NEMA enclosures shall be mounted so that there is sufficient

clearance in front and to the sides for installation and maintenance access. Ample
clearance on the cable entry side of the enclosures is particularly advised. The
distance the two enclosures can separated is limited by a 3 m (10 ft) communication
cable length.

Grounding, either by single point AC or by a localized grounding system is required.
Guidelines for grounding are provided in Section 3.1.

2.3.2 PROTECTIVE WELL

The protective well is comprised of four
functional assemblies; the top hat, the
acoustic sensor mounting plate, the well,
and the orifice assemblies.

The top hat assembly is defined as
the cap, slip flange, short pipe
section, vent screens, and lock.
The acoustic sensor mounting plate
assembly is defined as the two piece
anodized aluminum plate, mounting
clamp, and associated hardware.
The well assembly is a white, 15 cm
(6 inch) diameter schedule 80 PVC
pipe with vent holes. Larger
diameter or different materials may
be used if already suitably installed.
The well assembly shall have vent
hole screens, a copper sheet insert,
and a flange at each end.
Slip-to-slip couplers may be required
for joining sections.

The orifice assembly is a threaded
flange and double cone orifice with
parallel plates. A slip-to-thread
coupler with double cone orifice and
shroud section may be used in areas
where bottom support for the well is
required or physical constraints
prevent the use of parallel plates.
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The design of the protective well is probably the most complex part of the installation.
There are many variables to consider, some of which may conflict with each other.
The well design is discussed in two parts; location and elevation. Thermistor
elevations are not a part of the well location and elevation design process, but should
be determined at this time. They are discussed under a third section.

2.3.2-A Protective well location

The well location is primarily constrained by the availability of support structures to
which braces can be fastened. This consideration is no different than with analog-to-
digital (ADR) stilling wells. The protective well shall be plumb to within 1 cm/m (1/8
inch/ft) and adequately braced to withstand expected local sea state conditions. The
location can be either inside or outside (see next paragraph for considerations) of the
instrument shelter, but distance from the 9000 RTU is limited by the standard 15 m (50
ft) sensor cable lengths. Longer sensor cables can be provided up to 30 m (100 ft),
but distances greater than this shall be avoided, and require prior approval from
headquarters.

The thermal environment of the above water portion of the well must be carefully
considered. The upper 1.1 m (3.6 ft) of the well, which houses the calibration (cal)
tube section, must be exposed to the same temperature regime that the rest of the
above water well is. Since the transducer calibrates by calculating the speed of
sound, based on the temperature regime in the cal tube, a much differenttemperature
regime below will affect the accuracy. The two thermistors placed in the well are to
measure any temperature differential. The temperature data can then be used, if
necessary, to correct the water level data; but, configurations allowing large
differentials are to be avoided. Every reasonable effort must be made to avoid
temperature differentials large enough to necessitate correcting the raw water level
data.

Avoid the configuration where the top 1.1 m (3.6 ft) of the well extends into a heated
instrument shelter while the rest of the well passes through colder air under the pier.
Also avoid the configuration where a well is installed outside of an instrument shelter
and is oriented alongside a pier, or other structure, so that as the sun transits the sky,
the upper section of well is in direct sunlight, while the lower section is shaded. Both
can cause undesirable temperature differentials as discussed above.

Other well location considerations are accessibility of the well and security. The well
should not be so difficult to access that maintenance is arduous. In areas where
vandalism may be a problem, exposure of the well to public access should be
avoided.

2.3.2-B Protective well elevation

Complexrequirements govern the upper and lower well elevations. The highest/lowest
water level elevations, coupled with the wave allowance, are critical determinants.
Constraints imposed by the sounding tube also must be considered. Ideal top and
bottom elevations are calculated using these determinants, and then modified as
necessary by the physical constraints of the site. The NGWLMS Well/Sounding Tube
Worksheet, described in Chapter 6, is used to design and document the well/sounding
tube elevations. The following discussions will refer to it.

JANUARY 1991 9 NGWLMS ILSP



The top flange of the well shall be at least 1.5 m (5.0 ft) above the highest water
level (plus wave allowance) elevation to ensure that extreme high water levels are
measured. The acoustic sensor measures water level starting from a point near the
cal hole, which is about 1.0 m (3.5 ft) below the top flange. In addition, thereisa 0.5
m (1.5 ft) "blanking zone" or blind area immediately below the cal hole, that the
acoustic sensor cannot measure water level in. This 1.5 m (5.0 ft) section is shown
as length A on the worksheet.

Length B on the worksheet is determined by the physical relationship of the pier
deck (orother structure) and the highest waterlevel (plus wave allowance) elevation.
It may be that the top of the well has to be extended some additional length over the
1.5 m (5.0 ft) minimum elevation requirement in order to reach the pier deck. Length
B also acts as a safety factor as it essentially raises the highest possible water level
elevation.

Ideally, the maximum top flange height above deck level should be about 1 m (3 ft)
to facilitate leveling and maintenance. However, the top flange can be higher if
necessary, and a downshot leveling fixture utilized. It may be that at some sites the
1.5 m (5.0 ft) requirement is not attainable. This can occur when the highest water
level (plus wave allowance) elevation is above the pier deck and the resulting top
flange elevation is either too high for practical reasons or physical constraints
preventit. A shorter 0.5 m (1.6 ft) calibration tube has been developed that can help
in situations such as this, but it should only be considered a last resort as the shorter
calibration length means lessened accuracy.

Length C on the worksheet is the difference between the highest and lowest water
level (plus wave allowances) elevations. The highest and lowest water level
elevations are elevations that the water level is expected to either never, or rarely,
exceed. The highest and lowest water level elevations used will either be observed
or estimated values. Typically, observed values will be used at long term control
stations because they have been operating long enough to have experienced
infrequent extreme levels. Estimated values will be used at shorter term stations
because they have not been operating long enough to experience the extremes.

A wave allowance is added onto the water level extremes due to the fact that the
large diameter orifice used in the protective well does not totally filter out waves.
Therefore, even though an extreme water level may be within the
observed/estimated water level elevation limits, the crest or trough of a wave may
cause the water to momentarily exceed the limits. This can have several
undesirable results. The lower thermistor may get wet, thus biasing the air
temperature readings, or the water level may rise into the blanking zone and
therefore not be measured. At the bottom end of the well, water level falling below
the sounding tube will not be measured. The brass/cpvc tube connection is another
concern. It is preferred that this connection be kept below the lowest water level
(plus wave allowance) limit because of its potential to cause a false reflection, and
therefore bad data. Extreme water level elevations are critical for many applications
and must be measured.
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The wave climate at each location is site specific, depending largely on local
topography, exposure to prevailing winds, and other variables. The wave allowance
for each site will be determined primarily by local knowledge as applied to average
wave height. Table 2 lists average wave heights for sites in the continental United
States. Other sources can be consulted for more localized wave data and for
stations outside the continental United States. Table 2 can be used to estimate
average wave heights for a station, which are then adjusted up or down by
knowledge of local conditions, particularly how exposed the well location is to wave
action. If the station is oriented so that it is exposed to prevailing winds crossing a
long stretch of water, heavy wave action is likely. The average wave height
determined for a location shall be used as the wave allowance at each end of the
well. In general, doubling the average wave height reduces the frequency of
occurrence from 50% to approximately 10% or less. The well orifice will further
reduce wave height in the well by about another 20%. This method of determining
the wave allowance value should provide adequate elevation in all but the worst
cases. If the wave allowance length can be increased at either end of the well
without compromising other requirements, it shall be done as a safety factor.
Lengths B and D essentially accomplish this.

Length D on the worksheet represents a length added onto the lowest water level
elevation as a safety factor. Again, an improperly installed brass/cpvc junction may
give a erroneous reading if the water level should fall below it. Therefore, if there is
stillample water depth after calculating the lowest well elevation (including the orifice
assembly), an extra amount of well length might be added as a safety factor. Exact
guidelines cannot be given on how to determine how much extra, without detailed
current and wave information at a specific location, but in general the lower a well
orifice is, the less effect waves and currents will have. At sites located in, or near,
the surf zone, the orifice should be placed as deep as is practical.

There cannot be a standard minimum elevation off the harbor bottom specified for
the well orifice. Personal judgement, based upon experience and the local bottom
type, must be exercised. In general, however, for areas with hard, rocky bottoms
which will experience little change, a minimum 0.5 m (1.5 ft) clearance is desirable.
In areas where the bottom is sandy, or the beach profile is subject to substantial
seasonal change, the orifice should be kept much higher off the bottom.

The brass antifouling tube section is typically 0.9 m (3.0 ft) in length but may be
shortened if the water depth is shallow. This is shown as length F on the worksheet.
There is also a requirement that the sounding tube be offset from the orifice by one
well diameter. Since the typical well has a 0.2 m (0.5 ft) diameter, and the orifice is
recessed down into the orifice assembly, a value of 0.1 m (0.3 ft) is used. This is
shown as length G on the worksheet. Therefore, the lower section of the well (below
the lowest water level plus wave allowance) will typically be at least 1.0 m (3.3 ft),
unless the brass antifouling tube must be shortened due to water depth limitations.

In some cases the lowest water level elevation (plus well allowance) will be too close
to the harbor bottom for the above requirements to be met. This will require that
Length D be minimal or eliminated. In such cases, the antifouling tube may be
shortened, or the brass/cpvc junction carefully tested and installed above the lowest
water level (plus wave allowance).
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JANUARY 1991

Mean Annual Mean Annual
Location Wave Height Location e
Height
ATLANTIC COAST
Maine New Jersey (cont)
Moose Peak 0.5m (1.5 Ludlam Island® 0.6 m (1.9")
New Hampshire Maryland
Hampton Beach 0.4 m (1.4) Ocean City 0.6 m (1.8
Massachucetts Virginia
Nauset 0.6 m(1.8") Assateague” 0.8 m (2.6")
Cape Cod? 0.8 m (2.5') Virginia Beach* 0.6 m (1.8')
Rhode Island Virginia Beach 0.6 m (2.0")
Point Judith 0.6 m (1.8") North Carolina
Misquamicut? 0.4 m (1.4') Nags Head* 0.9 m (3.0
New York Nags Head 1.2m (3.9
Southampton” 0.6 m(1.9')  Wrightsville® 0.7m (2.3")
Westhampton® 0.8 m (2.6')  Oak Island 0.4m(1.2")
Jones Beach”? 0.8 m(2.6') Holden Beach” 0.5m(1.7")
Short Beach 0.5m (1.7') Georgia
New Jersey St. Simon Is. 0.1 m (0.4
Monmouth 0.5m (1.7') Florida
Deal® 0.7m (2.3') Daytona Beach* 0.6 m (1.9")
Toms River 0.6 m (2.0') Ponce delLeon 0.7m (2.2)
Brigatine” 0.7m (2.2') Lake Worth* 0.7 m (2.3")
Atlantic City* 0.8 m (2.8') Palm Beach* 0.7 m (2.3")
Atlantic City (BEP)0.4 m (1.3"')  Boca Raton” 0.6 m(1.9)
Atlantic City USCG0.6 m (1.9")  Hillsboro 0.4m (1.3
GULF COAST
Florida (cont)
Naples* 0.3m (1.0') Navarre Bch+ 0.7 m (2.3")
Cape SanBlas 0.2m (0.7') Santa Rosa 0.4m (1.4
Panama City+ 0.5m (1.7') Louisiana
Greyton Beach+ 0.5m (1.7')  Grand Island 0.4m (1.4
Crystal Beach+ 0.5m (1.7') Texas
Beasley Park+ 0.6 m (1.8') Galveston* 0.4m (1.4
PACIFIC COAST
California California (cont)
Point Loma 0.6 m(2.1")  Point Arguello 0.8 m (2.5")
South Carlsbad+ 0.8 m(2.7') Natural Brdges+ 0.9 m (2.9")
Carlsbad+ 0.9m (2.9') Thornton+ 1.2m (4.1")
Huntington Beach* 0.5 m (1.7')  Goat Rock+ 1.4 m (4.6')
Huntington+ 0.8 m (2.6') Point Arena 0.8 m (2.6")
Bolsa Chica+ 0.7m (2.2')  Prairie Creek+ 1.1m (3.7")
Leo Carrillo+ 0.7m (2.3') Oregon
Pt Mugu (PEG)+ 0.9m (3.0') Umpqua River 1.0 m (3.3")
Pt Mugu* 0.8 m (2.7')  Yaquina Bay 1.6 m(5.1")
McGrath+ 1.1 m (3.5") Washington
Carpinteria+ 0.6 m(1.8') Willapa Bay 0.6 m (1.8")
Point Conception 0.8 m (2.8')  Cape Flattery 0.5m(1.7')
El Capitan+ 0.6 m(2.0)
A CERC Beach Evaluation Program * CERC Wave Gage Records
+ CERC Littoral Environmental Observation Program
Table 2
Mean Wave Height at Coastal Localities
of the Conterminous United States
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2.3.2-C Protective well thermistor elevations

The purpose of the two temperature sensors is to monitor any temperature
differentials in the protective well. It is desirable to have the lower temperature
sensor as low as possible in the well so as to obtain a representative measurement
for the entire length of the well. However, it is also important to minimize the
chances of the sensor from getting wet, as this will result in a false air temperature
value. Use the following procedure to compute an elevation that will result in the
lower temperature sensor getting wet only a small percentage of the time. Tidal
datums for the site are required. Compute this elevation as follows:

o Determine the Great Diurnal Range (Gt) for the site. Gt is equal to
MHHW - MLLW.
° If the Gt is less than or equal to 0.3 m (1.0 ft), place the lower

temperature sensor above MHHW by 2 x Gt. The formula, therefore is;
t, elevation = MHHW + (2 x Gt).

° If the Gt is greater than 0.3 m (1.0 ft), place the lower temperature
sensor above MHHW by 30% of the Gt. The formula, therefore is; t,
elevation = MHHW + (0.3 x Gt).

o If the value turns outto be above the highest observed/estimated water
level, place the sensor at the highest observed/estimated water level.

2.3.3 BACKUP PRESSURE SENSOR ASSEMBLY

The backup sensor assembly consists of the 8200 data recorder, mounting board
assembly, pressure sensor, temperature sensor, junction box, and cables.

The pressure sensor shall be installed on a separate pile from the protective well
and at the same elevation, within +/- 0.2 m (0.5 ft), as the protective well orifice. The
temperature sensor shall be installed immediately adjacent to the pressure sensor
as its data is required to adjust the water level data.

There are two different configurations that may be employed when installing the
backup pressure sensor. Each one has different advantages and disadvantages.
Select the configuration most suitable for the site and available logistical support.

2.3.3-A Direct (in water) measurement configuration

The first configuration is where the pressure and temperature sensors are installed
directly in the water. The first configuration is advantageous in that it does not
require the addition of the gas purged system. It also allows the temperature sensor
to double as a watertemperature sensor. Disadvantages are that the exposed strain
gauge of the pressure sensor can be affected by marine fouling and that the sensor
is subject to galvanic corrosion (dis-similar metals). Unless the sensor can be
cleaned regularly in areas having marine growth, or protected in some other way, the
second configuration may be required. If deployed directly in the water, it may be
advantageous to use a mounting board assembly. The mounting board assembly
is designed to allow the sensor to be removed from the water, cleaned and/or
serviced, and replaced back to the same elevation without using divers.
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2.3.3-B Indirect (out of water) measurement configuration

The second configuration is where the pressure sensor is teed into a gas purged
line, terminating in an underwater brass orifice, and monitors the pressure variations.
The pressure and temperature sensor are installed above water in the instrument
shelter. The main advantage to the second configuration is that the fouling and
corrosion are avoided. The brass orifice with nitrogen gas bubbling out of it is very
resistant to marine growth and does not corrode. The main disadvantage is that
another system (nitrogen gas tank, regulator, manifold, tubing, and orifice) is
introduced that requires maintenance and periodic nitrogen gas resupply. This
configuration also eliminates water temperature data as the temperature sensor
must be installed with the pressure sensor.

2.3.3-C Junction box

The 8200 data recorder junction box allows venting of the pressure sensor to
atmospheric pressure, merging of the pressure sensor and thermistor cables (alpha
cable), and facilitates maintenance by providing a break point for the cables between
the sensors and the 8200 data recorder. The junction box requires a protected, yet
reasonably accessible, location convenient to the servicing of the pressure sensor.
Typically this will be immediately above where the pressure sensor is installed. The
junction box's distance from the 8200 data recorder is limited by an alpha cable
length of 15 m (50 ft). 15 m (50 ft) of cable is also provided between the junction box
and the sensors, however, much of this must be used as a service coil.

2.3.4 ANTENNA ASSEMBLY

The antenna assembly consists of the antenna, cable, mounting bracket, and
antenna mast. The antenna shall be installed so that it is pointing in the specified
direction and angle with no obstructions to interfere with the transmission. The flat
plate antenna has a very wide (96° @ 3db) beam path so obstructions that are some
distance from the antenna, and partially obstruct the line of sight path, should not
usually cause a problem. Use trigonometry to determine if a tall structure some
distance away may substantially block the signal path, since the structure height,
distance, and pointing angle are known.

Precautions with regard to nearby objects must be observed to insure optimum
performance from the antenna. Objects in the near transmission field will distort the
antenna radiation pattern. Particular precaution should be exercised if the object is
another GOES antenna which may be operating on or near the same frequency as
the NGWLMS. In addition to keeping any objects out of the direct line of sight path
of the antenna, maintain at least a 1 m (3 ft) clearance on each side. This
represents approximately 1 wavelength for the frequency in use. If the object is
another antenna, a distance of more than 1 m (3 ft) is advised. A 0.6 m (2.0 ft)
minimum roof clearance is recommended. If the instrument shelter is a fiberglass
house, the antenna may be mounted inside, and will transmit through the wall/roof.
This may be advisable in areas of vandalism or heavy ice problems.
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The standard antenna cable length is 10 m (30 ft). If this is not long enough, a
continuous length (no connectors) of low loss cable shall be used. Itis important to
determine the length of antenna cable required during the reconnaissance as the low
loss cable length must be made specifically for each site.

The antenna may require a support mast. The antenna has a mounting bracket that
attaches to a 5 cm (2 inch) diameter pipe. A short pipe mast may be attached to the
roof, or a longer mast may be attached to the pier deck, and extend up above the
roof. The antenna may be secured to a meteorological tower if one has been
installed to support ancillary sensors.

2.3.5 SOLAR PANELS

If AC power is not available at a site, a solar panel must be used for the 9000 RTU.
If AC power is available, the use of a solar panel is recommended, but not required,
for most NGWLMS installations. The ideal configuration is to have the 9000 RTU
connected to AC and also have a solar panel connected. The 9000 RTU can accept
a variety of power sources simultaneously and the solar panel provides insurance
against power failures. Long term power outages are notuncommon on some piers
and at remote locations.

A separate solar panel is recommended for the 8200 data recorder. The 8200 data
recorder is supplied by the manufacturer with dry cell batteries with an estimated
operational life of one year. Replacing the dry cell batteries with a 12 volt gel cell
and solar panelis encouraged for remote sites where regular maintenance intervals
are a year or over.

The size of the solar panels required to keep the 9000 RTU and 8200 data recorder
batteries charged is determined by the average power consumption for each unit
and the site location. The average power consumption for a standard 9000 RTU
field unitis about 65 ma. This value can increase considerably, however, if ancillary
sensors, differenttypes of board, or non-standard devices are connected to the 9000
RTU. Even different versions of software can change the power consumption if
sampling schemes for sensors are changed. The average power consumption for
a 8200 data recorderis 45 ma. The Sutron 9000 RTU Operations and Maintenance
Manualhas procedures on how to compute the power consumption for various 9000
RTU configurations. The site location is important as it determines how much
sunlight the panelreceives, and therefore how much power is available. The Sutron
manual also provides a simple procedure with graphs, figures, and an example on
how to compute the size of solar panel required. NOS typically uses a 30 watt panel
for the 9000 RTU and a 5 watt panel for the 8200 data recorder.

The solar panel(s) may require a support mast. Solar panels are typically supplied
with a bracket capable of mounting to both 5 cm (2 inch) diameter pipes and flat
surfaces. The same mast installed for the GOES antenna may be used, or a
meteorological tower.
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2.3.6 ANCILLARY SENSORS

Different types of ancillary sensors may be required at a site, depending upon
program requirements. Some of the ancillary sensors require much more site
preparation than others. In some cases, a tower may be erected to support
meteorological sensors that require minimum height elevations in order to collect
meaningful data. Ancillary sensor design and installation requirements are
discussed in detail in Chapter 5, as they are not considered part of a standard
NGWLMS station.

2.3.7 ENVIRONMENTAL PARAMETERS

Environmental conditions specific to the site can affect site preparation requirements
and should be taken into account. Some parameters which should always be
evaluated are marine fouling, waves, currents, and freezing/ice cover potential.

2.3.7-A Marine fouling

Marine fouling can significantly impair high quality data collection by clogging the
protective well and the pressure sensor. It is therefore important to assess
beforehand how severe marine fouling may be so that it can be considered in the
design and in preventive maintenance procedures. Marine fouling should be
evaluated against a standard scale. A general rating system is provided in Table 3.
Each station shall be rated as having a light, medium, or heavy fouling potential.
Document this on the NGWLMS Site Report (see Chapter 6).

RATING DEFINITION
LIGHT: Clean or slight growth, components may be covered by
a light covering of slime type growth. Infrequent
cleaning required.
MEDIUM: Components are partially to completely covered by light
plant and/or animal life with scattered small shellfish
(barnacles, limpets, mussels, oysters, etc.). Thickness
of growth is limited to about 3 cm (1 inch). Annual

cleaning is sufficient.

HEAVY: Components are completely covered by heavy plant
and/or animal life. Large clusters of shellfish or
other large organisms. Thickness of growth may be
considerable. Frequent cleaning is required.

Note i1f growth is constant or varies seasonally.

Table 3
Marine Fouling Scale
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2.3.7-B Currents and waves

Current and wave conditions can affect the site design. Current velocities greater
than 0.3 m/s (0.5 knot), and wave heights greater than 0.6 m (2.0 ft), can cause
significant draw down in the protective well and pressure sensor if not properly
guarded against with parallel plates. Parallel plates are required on all protective
well installations, where there is the possibility of current and wave conditions
nearing or exceeding the limits, except those where the shroud configuration must
be used. "Mini" parallel plates are required on all pressure sensors deployed
directly in the water.

Current conditions can also affect the orientation of the protective well with respect
to the pile and current direction. In areas of strong currents, the preferred orientation
of the well is on the side of the pile relative to the flow, i.e., with the flow
perpendicular to the axis connecting the centers of the cylindrical piling and well (see
Water Level Measurement Errors Caused by Tide Gage Stilling Wells, Part I,
prepared by H. Shih, dated March 1, 1983).

2.3.7-C Other

Any other environmental conditions, such as seasonal ice formation, pollution, wind
direction and speed, that affects data collection should be noted and appropriate
provisions implemented.

2.4 DESIGN DATA DOCUMENTATION

Thorough documentation of the office information, reconnaissance findings, and
design is critical to an efficient installation. The NGWLMS Site Report, NGWLMS
Well/Sounding Tube Worksheet, site drawings, photographs, etc., ensure thorough
documentation.

The following items shall have been documented during the design phase:

SITE PROTECTIVE WELL

Owner (address & phone no.) Well location

Contact (address & phone no.) Well elevation and length
Permit/license Cable lengths

Shipping address Brackets

Special Requirements Potential temperature problems
SUPPORT STRUCTURE ANTENNA

Type (pier, bulkhead, etc.) GOES azimuth and elevation
Elevations and measurements Antenna location

Water depth and bottom type Mounting mast and bracket
Access Cable type and length
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INSTRUMENT SHELTER

Existing vs. new
Utilities/Solar Panel

BACKUP SENSOR

Configuration

Mounting board assembly length
Junction box location

Cable length

ANCILLARY SENSORS

Type
Location(s)
Cable length(s)

DIVING
Safety assessment

Physical constraints
Equipment availability

BENCH MARKS

Recovered marks
Additional marks

ENVIRONMENTAL DATA

Waves, wind & currents
Marine fouling
Lightning potential
Freezing

TOWER
Type
Location
Anchor design

MISCELLANEOUS

Tool and equipment list
Preliminary design/drawings
Cost estimate and schedule

A complete list of components, hardware, tools, and any other gear required to
perform the installation should be compiled before mobilization. Appendix B lists
common tools and equipment used in NGWLMS installations and can be used as

a starting point.
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3 SITE PREPARATION

Site preparation is the work that must be performed at the site to prepare the site for
a NGWLMS field unit installation. This chapter will cover all requirements up to
installing and initializing the field unit. Many site preparation requirements have
been discussed in the design chapter. These, and other requirements, will be
covered in more detail in this chapter.

Appendix A lists those items which will be delivered with each field unit and auxilary
components required for installations. The auxilary components do not include
special components dependent upon specific site requirements.

3.1 INSTRUMENT SHELTER

If a small room, or area, in an existing building is not available as an instrument
shelter, a wood frame, masonry, or fiberglass building specifically designed, built, or
purchased for the shelter is required. A 2x2 m (6x6 ft) prefabricated fiberglass
shelter is usually of sufficient size and the most cost effective. The shelter should
be secured to a suitable structure or foundation in accordance with accepted
engineering practices.

Utility connections are required where feasible. Arrange for hookup while on site if
this was not done previously. 110/120 volt, 50-60 HZ, AC power shall be provided
where cost effective or directed. Solar panels are alternate power sources.

A voice grade RJ-11S telephone jack switched telephone line connection shall be
provided where cost effective or directed. The 9000 RTU will be wired directly to the
telephone jack. No telephone line may necessitate periodic synchronization
(specifications are 6 months) of the GOES satellite transmission clock by an onsite
terminal. Also, any change in station parameters will have to be accomplished
onsite.

Select where the 9000 RTU and 8200 data recorder are to be located in the shelter.
If hung on the wall, they should be fastened to support members, or to a backing
board to distribute their weight. Bolts are preferred over lags. There should be at
least 0.2 m (0.5 ft) of clearance between the cable entry side of the enclosures and
anything which may interfere with running the various cables into them. Sufficient
front and side clearance for opening the enclosure doors should also be available.

Grounding is required at all stations. Grounding shall be provided by a single point
AC ground. This is best accomplished by installing an electrode underwater and
running a copper wire (#8 or heavier) up into the shelter. The electrode shall be a
copper rod, minimum 1 cm 51/2 inch) diameter by 2.4 m (8.0 ft) long, or a copper
plate, minimum 0.2 m? (2.0 ft*) of 20 gauge sheet. Acceptable alternatives are using
the ETG ground wire or the ground lug in the shelter's power box if it can be
determined that the power box ground is properly grounded. If the station is
considered to be at risk from a lightning strike, then a lightning protection system
shall be required. Appendix C provides guidelines on determining lightning risk and
protection system specifications.
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3.2 PROTECTIVE WELL

ASSEMBLY o i

The protective well shall be white, 15 cm (6 e e
inch) diameter, schedule 80 PVC pipe. e e
Schedule 40 pipe may be used in sheltered c EEQ%EEENEEE%ER
locations where damage by waves, debris, 27 6 INCH ScH 80

or vessels is not a concern. Larger diameter Venr scrten

or different materials may be used if already

installed and conformance to other CABLE FEED-THROUGH

requirements are met.

Schedule 80 slip flanges shall be cemented SDNDING TueE
on each end of the well. The top hat and CARPRAL RN
mounting plate assembly attach to the upper CORLING
flange and the orifice assembly attaches to
the lower flange. All top well flanges shall be
machined down to a smooth surface. It is
important that the upper flange have a
smooth, level surface, otherwise the
mounting plate assembly may not seat flush
on the flange.

SOUNDING TUBE

COUPLING
SOUNDING TUBE,
COPPER END

COPPER WELL INSERT

6 INCH SCH 80 PVC PIPE

73%%&2%{80
The well shall be ventilated by two sets of SHRERDED FLANGE
four 4 cm (1.5 inch) diameter holes drilled at pumcE oo R
90 degrees. The upper set shall be drilled . ~PARALLEL PLATES

0.3 m (1.0 ft) above the upper thermistor,
typically 0.2 m (0.5 ft) below the top of the
upper flange. The lower set of venting holes :
shall be located 0.3 m (1.0 ft) above the ~ Figure 3-1 _

lower thermistor. The vent hole elevations Protective Well Configuration
may be adjusted up or down if they conflict

with bracketing locations. The vent holes shall be covered with modified stainless
steel screen mesh NO HUB "M" couplers to prevent debris and insects from entering
the well. It may be necessary at stations where thermal gradients are a problem, to
adjust the elevations of the vent holes to more suitable elevations, or to install extra
sets of vent holes. Be sure to document any nonstandard vent hole configurations.

The copper well insert is a 0.6 m (2.0 ft) long piece of copper sheet rolled into a
cylinder and joined with a pipe seam. The copper insert shall be placed inside the
well bottom so that the well bottom receives protection from marine fouling.

Well location and elevation requirements are discussed in Section 2.3.2. Table 4
summarizes the requirements, but refer to the other sections for detailed
explanations. The NGWLMS Well/Sounding Tube Worksheet will provide guidance
and a format to document the installation.
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Location Requirements:

Within 15 m (45 ft) of the 9000 RTU, although up to 30 m (100 ft)
can be accomodated.

Secure, accessible location.

Proper thermal environment.

Stable support structure.

Vertical mounting, plumb within 1 cm/m (1/8 inch/ft).

Elevation Requirements:

Top of well a minimum of 1.5 m (5.0 ft) above the highest water
level (plus wave allowance) elevation.

Bottom of well a minimum of 1.0 m (3.3 ft) below the lowest water
level (plus wave allowance) elevation.

Total length of well determined by summing the distance between
highest and lowest water level (plus wave allowance), plus top and
bottom well minimums, plus safety factor lengths, and adjusted for
physical constraints.

Table 4
Protective Well Requirements Summary

3.3 TOP HAT ASSEMBLY

The assembly consists of a schedule 80

SCH. 80 PVC CAP

slip flange, a short 0.3 m (1.0 ft) piece of
schedule 80 pipe, a vent hole screen, and
a slip cap, all 15 cm (6 inch) diameter.

SCH. 80 PVC PIPE ——=
(SEE DWG TOPHAT-1

NO HUB COUPLER ——=

Drill four 4 cm (1.5 inch) diameter vent
holes 90 degrees apart around the

15" DIA VENT HDLE/

midpoint of the pipe. Protectthe vent holes

SCH. 80 PVC FLANGE —=

with the same NO HUM "M" stainless steel
mesh screen used on the protective well.

Use PVC primer and glue to cement the

Figure 3-2
Top Hat Assembly

cap and flange onto the pipe. The overall
length of the assembly is about 0.4 m (1.3
ft).

3.4 ACOUSTIC SENSOR MOUNTING PLATE ASSEMBLY

The acoustic sensor mounting plate assembly consists of a flat, split, aluminum plate
with bolt and vent holes, an aluminum tube stop clamp, and associated hardware.
The aluminum has an anodized protective coating.
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3.5 ORIFICE ASSEMBLY

The orifice assembly consists of a schedule 80 threaded flange, a double cone
orifice, and parallel plates. The orifice diameter shall meet the requirement D/3,
where D is the well diameter. A schedule 80 slip-to-thread coupler, double cone
orifice, and shroud may be substituted at shallow sites, with currents less 0.3 m/s
(0.5 knot) and waves less than 0.6 m (2.0 ft), where bottom support for the well may
be required or parallel plates cannot be installed due to physical constraints. An
installation procedure for a standard orifice assembly is described as follows.

Orifice Assembly Installation Procedure

The following procedure facilitates the installation (or replacement) of a standard
orifice assembly at sites where it may be difficult for divers to maneuver the
assembly. Itis assumed that the protective well with bottom flange is already in place.

1. Surface personnel lower the copper sheet insert to the divers, who then
install it.

2. Surface personnel lower a weighted rope down the well, approximately 3
m (10 ft) past the well bottom, and tie it off up top.

& INCH SCH 80 THREADED FLANGE W////////m 3. Surface personnel Iower the parallel
(722277 plate on a second rope down next to the

well. If this is not feasible, the parallel
eASS PARALLEL PLATES ‘ | ‘ plate will have to be lowered over the
H H H side of the pier, and transported

‘ underneath. Lift bags are

Figure 3-3 recommended to accomplish this.
Orifice Assembly

4. Divers remove the weight from the first rope. Divers thread the rope down
through the orifice and tie it off on the parallel plate standoffs. The rope may also
be tied off to a short piece timber, pipe, or something similar, that is placed
lengthwise between the plates.

5. Divers disconnect the parallel plate from the second rope or lift bag, while
signaling surface personnel to pull up on the first rope. Divers guide the parallel
plate into place and secure with bolts.

6. The first rope is then untied by divers and pulled back up the well by surface
personnel.

3.6 BACKUP PRESSURE SENSOR ASSEMBLY

The backup pressure sensor consists of a Sutron 8200 data recorder, junction box,
pressure sensor (typically Druck® or IMO DelLaval®), and temperature sensor. A
mounting board assembly, or gas purged system, may also be involved depending
upon the configuration selected (see Section 2.3.3).
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Site preparation required for the backup pressure sensor assembly, other than
selecting the 8200 data recorder and junction box locations, is dependent upon the
configuration. Configuration one (direct measurement) may involve installing the
guide brackets for the mounting board. The length of the mounting board should
have been determined during the design phase. The guide brackets are short
lengths of stainless steel with the ends boxed in to "capture" the mounting board.
The top guide bracket is constructed differently so that it does not fully "capture" the
mounting board. This facilitates the configuration, where the top bracket is at pier
height, by allowing the mounting board to be lowered at an angle until the next lower
guide is encountered. A bolt on either side of the top guide is then tightened to
secure the mounting board. The guide brackets may be installed in many ways,
depending upon conditions. The guides may be attached to a backing board which
is then attached to a support structure. They may be fastened directly to a support
structure (typically a vertical bulkhead). They may be attached to slotted track bars
hung off of a standard belly band/threaded rod type installation. The mounting board
shall be installed as near to plumb, within 1 cm/m (1/8 inch/ft), as is possible.

Configuration two (indirect measurement) involves the installation of a gas purged
system consisting of a nitrogen tank, regulator, pressure manifold, tubing, and brass
orifice. The gas purging system should be installed in accordance with the Users
Guide forthe Gas-Purged Pressure Recording (Bubbler) Tide Gage, February 1977.
The sensor is teed to the undamped side of the pressure tubing.

3.7 ANTENNA

The antenna has a mounting bracket provided that clamps to the end ofa 5 cm (2
inch) diameter galvanized steel pipe. The pipe may be as short as 0.6 m (2.0 ft) in
length or a maximum of 3.0 m (10.0 ft) if unsupported. Longer lengths require
support by guy wires or some other method. One end of the pipe shall be threaded
so thatitcan be screwed into a baseplate. The baseplate can be bolted either to the
instrument shelter roof or pier deck. Any openings cut or drilled into the roof should
be waterproofed with an appropriate sealant. If the roof cannot support the antenna,
the pipe may be bolted to the deck and run up alongside the shelter until it is at least
0.6 m (2.0 ft) above the roof. Stainless steel U-bolts shall be used to secure the pipe
to the shelter.

Mounting the antenna inside the instrument shelter is an option if it is a fiberglass
shelter. Bolting a 5 cm (2 inch) PVC flange to the wall and cementingina 5 cm (2
inch) sweep elbow is the recommended mounting method. The antenna will transmit
through the fiberglass wall/roof. The interior power cable will not interfere with the
signal.

3.8 CONDUIT

All cables exterior to the shelter, with the exception of the antenna cable, shall be
protected by rigid conduit. All cables, which may be exposed to potential harm, shall
be protected by conduit, regardless of location. The conduit can be PVC, galvanized
steel pipe, or any other corrosion resistant material. Some locations may require
explosion proof conduit. Conduit to the protective well shall junction through a
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service elbow located just below the flange and upper well vent cover. The service
elbow can be bolted, screwed, or glued to the well. Conduit diameter size is
dependent upon the number and type of cables to be run through it, but a minimum
diameter of 3 cm (1.25 inch) is recommended for the three sensor cables that will be
running between the well and the 9000 RTU.

Sweep type (large radius) bends shall be used where ever possible to facilitate
pulling cable through angles in the conduit. All PVC connections shall be primed
and joined with PVC cement. Junction boxes shall be used when the conduit run is
long and intricate. A pull through line shall always be left in the conduit to facilitate
the addition of future sensor cables. The conduit shall be securely fastened to the
support structure. Galvanized omega clamps are recommended for securing the
conduit to wood and concrete surfaces.

3.9 SENSOR REFERENCE MARK

The Sensor Reference Mark (SRM) is defined as a mark, established within one or
two leveling setups of the primary water level sensor, that meets the criteria listed
below. Its purpose is to facilitate leveling requirements associated with maintaining
the NGWLMS sensors, by providing a stable point from which to track NGWLMS
sensor elevations, through the establishment of a leveling history. The intent is that
the SRM will be used to determine differences in elevation resulting from
maintenance performed on the primary sensor, and from any destabilizing
movement occurring on the support structure itself.

3.9.1 PERMANENT SRM ESTABLISHMENT CRITERIA

The SRM may be one of two types. The first type shall be installed when the SRM
can be established in accordance with monumentation requirements specified in the
User's Guide for the Installation of Bench Marks and Leveling Requirements for
Water Level Stations (User's Guide). A pre-existing network bench mark is the first
choice for the SRM. A notation should be added to the bench marks description
recording its designation as SRM. If a new mark is set as a SRM, it shall be a NOS
bench mark disk stamped appropriately for the station and incorporated into the
station bench mark network. A mark setin a concrete pieris considered acceptable.

3.9.2 TEMPORARY SRM ESTABLISHMENT CRITERIA

The second type shall be installed when the SRM cannot be established in accordance
with the User's Guide, such as on a wooden pier. In this case a tide staff, ETG, or
temporary bench mark (TBM) can be used. The SRM TBM may be a disk or some
other type of fixed object (preferably more permanent than a nail or some other typical
"very temporary" TBMs) providing a recoverable high point. If a disk is installed, the
stamping shall be designated with TBM, the last four digits of the station number, a
number, and the present year. For example, the SRM at Fort Point, CA, would be
stamped TBM 4290 1 1991. If some other high point is used, it shall be painted or
distinctively marked some other way, and the designation shall follow the same format.
The TBM shall be fully described and illustrated on the bench mark sketch similar to a
network bench mark, however, it's elevation will not be published.
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4 FIELD UNIT ASSEMBLY INSTALLATION
AND INITIALIZATION

This chapter addresses the installation and initialization of the NGWLMS field unit
assembly. It is assumed that all site preparations have been completed in
accordance with Chapter 3, including power and telephone (if feasible). Support
documentation (9000 RTU Operations And Maintenance Manual, NGWLMS User
And Operators Manual, Model 8200-0 Data Recorder Operations And Maintenance
Manual) should be consulted if more detail on system operation is desired.

4.1 FIELD UNIT ASSEMBLY INSTALLATION

This section covers mounting and interconnecting the field unit assembly
components. The field unit assembly is defined as the following components:

9000 Remote Terminal Unit (RTU).

Primary water level sensor (acoustic + 2 air temperature sensors).
Aquatrak® (acoustic sensor) installation kit.

8200 Data Recorder.

Backup water level sensor (pressure + temperature sensors).
Backup sensor mounting assembly.

GOES antenna and optional solar panel(s).

Associated cables, connecters, etc.

A field unitinstallation is comprised (but not necessarily in the order) of the following:

L Construction, testing, and installation of the primary water level sensor
sounding tube assembly.

L Construction, testing, and installation of the backup water level sensor

assembly.

Leveling connection of acoustic sensor to bench mark network.

Mounting and testing the GOES flat plate antenna.

Mounting the solar panels (optional).

Mounting the 8200 Data Recorder.

Mounting the 9000 RTU.

Documentation.

The following general procedures shall be observed in all cases:

All wire and resistor connections shall be double checked for correct placement and
tightness by a second person before the system is powered up.

All cable ends, sensoropenings, instrument panels, etc., shall be protected from the
elements (dirt, moisture, etc.) during the installation process.
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All parameters (time, date, coefficients, passwords, etc.) entered into the field unit,
via the laptop computer, shall be verified by a second person.

All documentation items, such as measurements, serial numbers, etc. shall be
verified by a second person.

Any non-standard components, configurations, or any other special circumstances,
shall be carefully documented.

All excess cable shall be neatly coiled and hung in a service loop inside the
instrument shelter. This will facilitate repairs or replacement later on. Avoid coiling
the antenna cable too tightly as this may contribute to unacceptably high signal loss.

4.1.1 ACOUSTIC SENSOR SOUNDING TUBE ASSEMBLY

Construction and installation of the acoustic sensor sounding tube assembly
involves:

Determining the sounding tube assembly length.
Constructing the sounding tube assembly.

Testing the acoustic sensor/sounding tube assembly.
Testing the two temperature sensors.

Attaching the two temperature sensors and bails.
Mounting the assembly in the protective well.
Running the sensor cables to the 9000 RTU.
Documentation.

4.1.1-A Computing the sounding tube assembly length.
The sounding tube assembly is composed of three sections:

1. The calibration (cal) tube (known length).
2. The brass antifouling tube (known length).
3. The cpvc sounding tube (variable length).

The cal tube consists of a length of 1 cm (1/2 inch) diameter cpvc tube with the top
end outside diameter machined down to accommodate the acoustic sensor head,
a cpvc coupler (with inside ridge machined out to fit over the tube) glued near the top
end to provide a surface for the sensor head to abut, a small hole about 0.2 m (0.5
ft) from the tube bottom, a partially split cpvc coupler cemented onto the bottom, and
a stainless steel hose clamp used to attach the cal tube to the sounding tube. Each
cal tube is numbered and calibrated with an acoustic sensor head to create a
matched set.

The cal tube total length is typically 1.3 m (4.4 ft) long [NOTE: Earlier versions of the
cal tube were 0.2 m (0.5 ft) shorter]. However, a length of 1.2 m (3.9 ft) is used in
the following computations as the remainder of cal tube extends above the top well
flange, and therefore is not used in computing the sounding tube length.
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There is also a 0.5 m (1.6 ft) cal tube that may be used where there are limitations
on the height of the protective well (see Section 2.3.2-B). If this is the case, use 0.6
m (1.9 ft) instead of 1.2 m (3.9 ft) in the computations below.

The brass antifouling tube is typically 0.9 m (3.0 ft) in length, but may be less in
those shallow depth cases where it must be shortened to keep the brass\cpvc junction
below lowest expected water level.

Therefore, only the cpvc sounding tube is usually a variable that must be computed.
However, the orifice offset is one other factor that must be taken into account. It is
a requirement that the sounding tube terminate 0.2 m (0.5 ft) above the orifice. Since
the orifice cone is recessed down about 0.1 m (0.2 ft) into the flange, the offset ends
up 0.1 m (0.3 ft) above the well bottom. Therefore the total sounding tube assembly
length is 0.1 m (0.3 ft) shorter than the protective well length.

The protective well length is defined as the distance from the top surface of the top
well flange (not the top hat assembly flange) to the bottom surface of the bottom well
flange (not the orifice assembly flange). Confirm the protective well length onsite.

The cpve sounding tube length is computed as follows;

Protective well length () () (flange to flange)
Orifice offset - 0.1 m (0.3 ft)
=(_. ) (). Soundingtube assembly total length

Cal tube (standard size)
Antifouling tube

m (3.9 ft)
.9 m (3.0 ft)* * (may be shorter)
(. () Sounding tube section length

“ ] L

As an example, assume a 6.1 m (20.0 ft) protective well with a standard length
antifouling tube.

Protective well length 6.1 m (20.0 ft)
Orifice offset - 01 m (0.3 ft)
= 6.0 m (19.7 ft) Sounding tube assembly total length
Cal tube (standard size) - 1.2 m (3.9 ft)
Antifouling tube 0.9 m ( 3.0 ft)
= 3.9 m (12.8 ft) Sounding tube section iength

Therefore use two 1.5 m (5.0 ft) sections with couplers, and cut the one 1.5 m (5.0
ft) tim section (no coupler) to 0.9 m (2.8 ft), to provide the required 3.9 m (12.8 ft)
(see next section for description of sounding tube kit).
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4.1.1-B Constructing the sounding tube assembly.

The Aquatrak® installation kit was specifically fabricated for use with the NOS
NGWLMS Aquatrak® sensor of the 3000 series labeled NOS-NG. The kit is used
to standardize installations. The kit contains enough cpvc tubing to construct a 9.7
m (31.9 ft) long sounding tube assembly. If a longer assembly is required, use
sounding tube sections from other kits. Table 5 lists the parts provided with the
Aquatrak® installation kit (BARTEX S/N S-3000-28).

DESCRIPTION PART NO. QTY.
Sound Tube, cpvc, 1.5 m (5.0 ft) NPN 4
Sound Tube, Trim cpvc, 1.5 m (5.0 ft) NPN 1
Sound Tube, Red Brass, 0.9 m (3.0 ft) NPN 1
Center bail, S.S., 15 cm (6 inch) 6-18002-1 5
Tube cutting guide, Alum. B-18006-2 1
Sleeve Coupling, cpvc NPN 1
Cable Ties Panduit #PLT 1.51-M 12
Table 5

Aquatrak® Installation Kit Parts List

In addition the following tools and materials will be needed:

A. cpvc primer (typically purple) and cement (typically orange)

B. hacksaw

C. trimming knife

Inspect the lower edge of the top coupler on the cal tube for a bead of cpvc cement.
Sand down any bead that is found. A bead will prevent the coupler from seating
flush on the acoustic sensor mounting plate.

Construct the sounding tube assembly, using the Aquatrak® Installation Kit as follows:

JANUARY 1991

Cut the trim tube to the required length using the cutting guide.
Carefully deburr the inside and outside of the cut end.

Prime the uncut end of the trim tube and the couplerend ofa 1.5 m (5.0
ft) length.

Apply cement sparingly to the tube only in an even band approximately
1 cm (1/2 inch) from the primed end. Do not allow any cement to go
into the tube end.

Immediately insert the tube end into the primed coupler with a twisting
motion until the tube bottoms out.

Repeat the previous three steps to join the other end (cut end) of the
trim tube to the antifouling tube. Ensure that the hose clamp is tight
and is securely fastening the antifouling tube and coupler together.
Repeat the cementing steps to join the remaining sounding tube
sections to the section just constructed.
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o Connect the cal tube to the sounding tube using the stainless steel
hose clamp. Ensure that the sounding tube butts firmly against the
inside ridge of the cal tube coupler and that the hose clamp securely
fastens the two.

o Wait at least 30 minutes after the last jointis cemented before handling.

o Place a hand on either side of each joint and give a firm twist to test the
integrity of the connection before deployment.

4.1.1-C Testing the acoustic sensor/sounding tube assembly.

Test the acoustic sensor/sounding tube assembly as follows before proceeding further:

o Attach the acoustic sensor head to the sounding tube assembly.

o Wire the cable into the 9000 RTU (see Figure 4-9 for wiring diagram).
o Power up the 9000 RTU (it does not have to be mounted).

o Toggle the "READ AQT A" switch on the acoustic sensor module.

Record the value displayed on the LED panel. Check that the displayed value is
equal, within +/- 0.1 m (0.2 ft), to the length of the sounding tube (from cal hole to
end). If the value is different, measure that value down from the cal hole and mark
where it falls. If it falls at a joint, the joint is probably bad. If it falls between joints,
then there may be something stuck to the inside of the tube that is sending back a
reflection. The tube may need to be flushed out or that section may need replacing.
Ifitappears thatthe acoustic sensoris bad, replace it or consult headquarters before
deploying. Record the test results on the Sensor Test Worksheet (see Chapter 6).

4.1.1-D Testing the two temperature sensors.

Test the two temperature sensors before attaching them to the sounding tube. Itis
recommended that the backup water level assembly temperature sensor be tested
in conjunction with the two airtemperature sensors. The backup temperature sensor
can be tested by either; hooking it up to the 8200 data recorder and letting the 9000
RTU log the readings, or by connecting the backup temperature sensor as an
ancillary sensor and enabling it as a GROUP 1 sensor (see Section 5.3). Readings
in degrees C are only available from the 9000 RTU, as the 8200 data recorder
displays the voltage reading.

o Designate one sensor as the upper (t,) and the other as the lower (t,).
Mark the upper (t,) sensor and mating cable plugs with tape or some
other method to differentiate it from the lower (t,). The backup water
level assembly temperature sensor shall be designated t,.

o Connect the two air temperature sensor cables to the mating cables
and wire into the 9000 RTU (see Figure 4-9 for wiring diagram). Power
up the 9000 RTU and log into the program using a laptop computer.
Follow instructions specified in Section 4.2.2 to log temperature data.

o View the logged data and complete the Sensor Test Worksheet. The
sensors may not track each other exactly as the thickness of the rubber
coating may vary. They should eventually acclimate, however, and the
difference between the two should be within +/- 0.3° C. If the
differential exceeds +/- 1.0° C, replace or consult with headquarters
before deploying.
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4.1.1-E Attaching the two temperature sensors and bails.

Mount the temperature sensors and bails as follows:

Measure and mark on the sounding tube the appropriate spots for the
temperature sensors: 0.6 m (2.0 ft) above the cal hole for the upper
sensor and as determined in Section 2.3.2-C for the lower sensor.
Attach the lower temperature sensor to the marked spot and use tie
wraps to secure the cable up along the sounding tube to where the
upper sensor is to be attached.

Attach the upper sensor and use tie wraps to secure both cables the
rest of the way up to the elbow junction box level.

Secure the excess cable length by either running it up and down the
sounding tube between sensors, or by attaching it as a coiled loop.
Ensure that the cable is not covering the cal hole.

Attach a center bail so that it straddles each cpvc coupler, with each one
oriented at 90 degrees from the previous bail. Place the lowest bail just
above the brass tube joint. Do not place the last bail on the brass tube.
Take measurements for documentation, particularly the elevation of the
lower temperature sensor (see Chapter 6).

4.1.1-F Mounting the assembly in the protective well.

The assembly shall be mounted in the well as follows:

Attach the stationary section of the mounting plate assembly to the top
well flange using two 1 cm (1/2 inch) bolts. Hand tighten only.

Insert the sounding tube assembly into the protective well so that the
bottom edge of the top collar of the cal tube ends up flush with the top
of the mounting plate clamp. Secure the clamp around the tube.

Pull the temperature sensor plugs out through the junction box, or up
through the plate, depending on the well configuration. Feed the
acoustic sensor mating cable in through the junction box and up through
the plate.

Attach the removable section of the acoustic sensor mounting plate
assembly using two 1 cm (1/2 inch) bolts and hand tighten.

Set the top hat on the mounting plate and adjust the positioning so that
all four 1 cm (1/2 inch) bolt heads fit flush into the top hat's flange holes.
Secure the top hat in position using four 2 cm (3/4 inch) bolts and then
tighten the mounting plate 1 cm (1/2 inch) bolts by using a flathead
screwdriver and a wrench. Wedge the screwdriver head in between the
1 cm (1/2 inch) bolt heads and the flange hole sides to hold the bolt and
use the wrench to tighten. Note: Do not fully tighten down top hat until
the field unit installation has been completed and levels run.

NOTE: Stainless steel hardware used with the acoustic mounting plate must use
nylon washers and have a heat shrink material applied to that part of the shaft that
will be in contact with the plate. This is to prevent galvanic corrosion between
dissimilar metals.
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4.1.1-G Running the sensor cables to the 9000 RTU.

The cables must be protected by conduit when exterior to the shelter. Itis typically
easiest to feed the cables through the conduit starting at the well end since this
avoids having to feed through the plugs. A pull through line should have been left
through the conduit when it was installed.

Run the cables inside the shelter along the wall to the 9000 RTU mounting area.
Bundle and tie wrap the wires together whenever they are exposed. Secure them
to the wall as appropriate. Leave any excess for each cable neatly coiled and hung.
Instructions for connecting the cables to the 9000 RTU are in Section 4.1.7.

4.1.1-H Documentation.

Construction and installation of the primary water level sensor assembly is to be
documented using the NGWLMS Site Report and the NGWLMS Well/Sounding
Tube Worksheet. Sensor test results should be reported on the Sensor Test
Worksheet.

4.1.2 BACKUP WATER LEVEL SENSOR ASSEMBLY
Installing the backup water level sensor assembly involves:

Testing the backup water level pressure and temperature sensors.
Installing the sensors (direct or indirect configuration).

Installing the junction box.

Running and connecting the alpha (combined water level pressure and
temperature sensor) cable to the 8200 data recorder.

Two different manufacturer's pressure sensors are being used as backup sensors,
the Druck® and the IMO®. The sensors are similar in physical appearance and
operation. Installation differences consist of a minor wiring change, a different slope
value in the 8200 data recorder setup, and different mounting components.

4.1.2-A Testing the backup pressure and temperature sensors.

The sensors shall be tested before installation. This requires that the 8200 data
recorder be temporarily connected and initialized (see section 4.2.1).

® Connect the sensors to the 8200 data recorder.

® Lay the backup sensor on the pier deck and record at least an hour's worth of
values. The recorded values should approximate zero.

® The temperature sensor should be tested in conjunction with the primary sensor
air temperature sensors for comparative purposes (Section 4.1.1-D).

® Record the test data on the Sensor Test Sheet.
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Figure 4-1
Backup Sensor
Mounting Board

JANUARY 1991

4.1.2-B Direct (in water) installation.

Installation of the sensors is dependent upon the
configuration selected. If the sensors are to be installed
directly in the water, it may be desirable to utilize the
mounting board assembly (Figure 4-1). If so, use the
following procedure to assemble the mounting board and
deploy the sensors.

® Drill the cable slot and holes for the mounting block.
Fasten the mounting block, lifting eye, and conduit
connector to the mounting board.

® Remove the back cableway panel and feed the
backup and temperature sensor cables up through
the cable slot, up the cableway, and out through the
conduit connector.

® Placethe sensorsin the mounting block and tighten
the screws.

® |nstallthe backup sensor parallel plate being careful
not to cross thread the nylon insert.

® Replace the back cableway panel and secure using
small stainless steel sheet metal screws.

® Secure line to lifting eye.

® |Insert the mounting board assembly into the guide
brackets installed during site preparation and
ensure that it is fully seated. Tighten the bolts on
the top bracket to lock the mounting board into
place.

4.1.2-C Indirect (out of water) installation.

If the sensors are to be installed out of the water, tee the
pressure sensor off of a convenient section of gas tubing
on the undampened side of the bubbler manifold. Tie
wrap the temperature sensor to the pressure sensor.

4.1.2-D Junction box installation.

Location of the junction box is dependent upon the type
of configuration selected for the site.

L If the sensors are installed directly, mount the
junction box plug side down in a spot that is
sheltered from the elements and the public.
Mount the junction box so that the two sensor
cables form a sufficiently long service loop to
allow removal of the mounting board.

L If the sensors are installed indirectly, mount
the junction box in a convenient, protected,
location inside the shelter.
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DRUCK® SENSOR CABLE TEMPERATURE SENSOR CABLE
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JUNCTION BOX TERMINAL BLOCK
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* The shields from both the Druck® and the temperature sensor cable should be connected to A7.
The shields may be covered by colored plastic. They will be thicker than other wires.

ALPHA CABLE

IMO® SENSOR CABLE TEMPERATURE SENSOR CABLE
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* The green wire from the IMO® and the shields from the IMO® and temperature cable should be
connected to A7. The shield may be covered by colored plastic. It will be thicker than other wires.

ALPHA CABLE
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Figures 4-2 and 4-3

Junction Box Terminal Block Connections for Druck® and IMO® Sensors
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e Ensure that the small junction box vent hole (in the back) is not blocked.

® Remove the junction box face and feed the backup and water temperature
sensor cables into the junction box through two of the strain relief plugs. Use
the wiring diagrams in Figures 4-2 and 4-3 to connect the cables to the
terminal strip. Feed the alpha cable (combined backup/water temperature
cable) through the remaining strain relief plug. Connect the wire leads to the
terminal block as shown in Figures 4-2 and 4-3.

® Insert a small bag of desiccant before sealing the junction box.

4.1.2-E Running the alpha cable to the 8200 data recorder.

Run the alpha cable through conduit and/or along the inside shelter wall to the 8200
data recorder. Refer to Section 4.1.4 on how to connect the cable to the 8200 data
recorder terminal block. Have the connection verified.

4.1.3 LEVELING TO THE SENSORS

The primary sensor must be connected to the bench mark network in order to
reference the data to the bench marks (particularly the SRM) and monitor the
stability of the sensors and support structure. This section describes the special
fixtures and procedures used to accomplish this.

Connect the acoustic sensor leveling point to the bench mark net, SRM, and staff (if
existent) in accordance with the User's Guide for the Installation of Bench Marks and
Leveling Requirements for Water Level Stations (October 1987) and the following
procedures.

4.1.3-A Leveling to the acoustic sensor

The leveling point for the acoustic sensor is defined as the top shoulder of the upper
coupler on the cal tube. It is exposed by loosening the lower one or two Allen screws
of the metal coupler on the acoustic sensortransducer head. The upper Allen screw
on the coupler is not to be disturbed. The upper screw head has been coated with
paint, and covered with shrink wrap, to detect any disturbance. Any time the upper
Allen screw is accidentally loosened, or found loose, the head shall be replaced and
the disturbance documented.

Two leveling fixtures have been fabricated to facilitate leveling to the acoustic sensor
leveling point. The first fixture is made to slip snugly onto the short section of cpvc
tube extending above the leveling point coupling. The fixture has a rounded high
point on which to hold the rod and has the fixture length, measured in both metric
and english units to the thousandth place, engraved on its side. Figures 4-4 and 4-5
illustrate the use of the leveling fixture. The length of the leveling fixture shall be
compensated for in the leveling record (NOAA Form 75-29). Figure 4-6A is a
sample level sheet with the leveling fixture corrected for by subtracting the length of
the fixture from the backsight. The abstract (NOAA Form 76-183) shall show the
elevation of the leveling point only as shown in Figure 4-6C.
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NEXT GENERATION WATER LEVEL MEASUREMENT SYSTEM
CONNECTION TO BENCH MARK

\)"HHHH\

Figure 4-3
Leveling Fixture In Use Figure 4-4
Leveling Fixture Close Up

The second fixture is called a downshot fixture because itis used in cases where the
leveling point is too high for a rod shot. The downshot fixture is comprised of a
square aluminum tube, circular level bubble, adjustable legs, and a precise steel
tape (metric/english units in hundredths). The level is placed so that a hole in the
square tube is fit snugly onto the short cpvc tube section, the steel tape is hanging
vertically down the side of the well, and the legs adjusted so that the level bubble
indicates level. It may help to place the leveling fixture on top of the tube to prevent
the downshot fixture from lifting up. The zero end of the tape is then aligned with the
leveling point and a shot to the tape can be made. Figure 4-6B is an sample level
record sheet showing the use of the downshot fixture.

Other fixtures or techniques shall be preapproved by NJOMA12.
4.1.3-B Leveling procedures

Levels to the primary sensor shall be spur runs, either from the tide staff rod stop or
the ETG reading mark, or from the SRM. The spur line requirement is dropped
when the tide staffand ETG are no longer used for daily observations (after the ADR
versus NGWLMS comparisons are completed and the ADR is removed). Frequency
of levels is in accordance with the Users Guide and Project Instructions. Removal
and installation levels are required any time the acoustic sensor/cal tube pair or the
stationary half of the mounting plate are to be disturbed or replaced.

After the levels have been abstracted and double checked, compute the difference
in elevation between the acoustic sensor leveling point and the primary bench mark.
This will be needed, along with the elevation of the PBM above the site datum, for
one of the primary water level sensor coefficients used to initialize the 9000 RTU
(see section 4.2.2).
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Leveling procedures for the SRM are as follows;

JANUARY 1991

The SRM shall be connected every time levels are run to the sensor.
In cases where several sets of levels may be required during sensor
maintenance, (i.e., the removal and reinstallation of a sounding tube,
acoustic sensor mounting plate [stationary half]), the first set of levels
will connectto a minimum of three bench marks, including the PBM and
SRM. The second set of levels may connect the sensor to the SRM
only.

Removal levels must be checked against SRM level history before any
sensor assembly may be physically removed. If a difference exceeding
0.006 m (0.020 ft) between successive runs is found, the removal levels
shall be rerun again, this time including additional marks, to verify the
movement.

If the historical difference between the SRM and sensor(s) does not
exceed 0.006 m (0.020 ft), while the historical difference between the
PBM and sensor(s) does exceed 0.006 m (0.020 ft), verification levels
for the PBM/sensor difference are still required. The support structure
and sensor(s) may be moving at the same rate.

If annual inspection levels have been, or will be, run within +/- two
weeks of the maintenance action, levels to the SRM (or PBM if no
SRM) only are acceptable, if the SRM has a demonstrated history of
stability.
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4.1.4 8200 DATA RECORDER
Installing the 8200 data recorder involves:

Mounting the 8200 data recorder.

Connecting the 8200 cables (Alpha and Communication).
Installing the batteries.

Documentation.

4.1.4-A Mounting the 8200 data recorder.

Mount the 8200 data recorder at the spot selected during the site reconnaissance.
Double check the 8200 data recorder location to ensure the following:

Within 3 m (10 ft) of the 9000 RTU.

Comfortable access to the compartment.

Situated to facilitate cable run from sensors and to the 9000 RTU.
Sufficient right side clearance for cable entries.

Sufficient front clearance for opening compartment door.

4.1.4-B Connecting the 8200 cables (Alpha and Communication).

o Run the alpha cable in through one of the two side portholes (size PG9)
with strain relief plugs. Connect the alpha cable to the 8200 data
recorder terminal block as shown in Figure 4-7.

° Add a jumper (small length of ground wire) between the shield ground
and the 8200 chassis lug located in the lower left corner of the front
panel. Use a nut and washer to secure the wire.

8200 TERMINAL BLOCK

| | | |
. | | | |
B G B S w B Y R 0.
R R L H H L E E R
(o] E A | | 1) L D A
w E C E T E L N
N N K L E (o] G
D w E
000000000 . Denotes 29.4 K resistor (supplied with alpha cable) connection * Not Connected
ALPHA CABLE
Figure 4-7

Alpha Cable To 8200 Data Recorder Terminal Block
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o Do not ground or otherwise connect the 8200 Data Recorder enclosure
to the 9000 RTU enclosure (other than communications cable). The
two systems should be electrically isolated from each other.

o Plug the connector end of the communications cable into the jack
labeled "RS-232" on the front panel of the 8200 data recorder. Secure
the connector with the two screws. The other end of the cable is then
fed out through the remaining porthole strain relief plug and over to the
9000 RTU for connection. Tighten both strain relief plugs.

o Have the alpha cable connection verified for location and tightness.

4.1.4-C Installing the batteries.

The battery cable connector plugs into a connector on the back side of the 8200 data
recorder front panel. This must be done by feel so prior practice is advised. The
plug has two round holes and a tab. The holes are aligned vertically and the tab is
oriented to the right side (porthole side) of the enclosure. Using one hand, hold the
plug and feel for the two "holes" on the back of the panel. Push the plug in until a
solid connection is felt. The tab must be pressed in to remove the plug.

o Place the batteries (four six-volt ora 12 volt rechargeable) in a harness
with cable in the compartment below the front panel. Plug it in.
o Once the battery pack is connected, the 8200 data recorder

automatically begins operation. Several status messages will flash
across the LED panel and it will then go dark. The ON/OFF "button" on
the front panel just turns the LED display panel on and off, not the data
recorder. See Section 4.2.2 forinstructions on interacting with the 8200
data recorder.

4.1.4-D Documentation.

o Complete documentation as detailed in Chapter 6, particularly serial
numbers or other information from inside the enclosure.

4.1.5 GOES FLAT PLATE ANTENNA

Installing the GOES flat plate antenna involves:
Mounting the antenna.

Running the cable to the 9000 RTU.

Testing the antenna cable.
Documentation.

4.1.5-A Mounting the antenna.

Verify that the nuts on the back of the flat plate antenna are secure. Place the
antenna mounting bracket on the antenna mast. Orient the antenna so that the
arrow (UP %) on the back is pointing up. Adjustthe antenna to the specified azimuth
(provided in degrees true) by pointing to a known landmark, or by using a compass.
If a compass is used, correct the specified azimuth to degrees magnetic with the
local deviation. Tilt the antenna to the specified elevation using an inclinometer.
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Have the angle and elevation verified. Use "Never Seize" or equal on the two allen
screws used to tighten down the mounting bracket.

4.1.5-B Running the cable to the 9000 RTU.

L If the antenna is further from the 9000 RTU than the standard length of
10 m (30 ft), low loss cable (hard line coaxial cable) shall be used to
minimize line loss. This should have been determined during the design
phase and a low loss cable custom made for the site. The cable should
be one continuous length without any connectors. Connectors will cause
additional line loss.

o Attach one end of the cable to the jack on the antenna. Be especially
careful not to cross thread the connectors when attaching. Waterproof
the connection using coaxial cable putty or vulcanized rubber tape
layered over by electrical tape (see next Section 4.1.5-C before doing this).

° Run the cable back to the 9000 RTU being careful to avoid sharp bends.
The maximum bend radius for the standard cable is 3 cm (1 inch).

° Conduit is not required unless the antenna cable is exposed to possible
physical harm from the public. Use fasteners at least every two feet to
secure the cable. Attach the other end of the cable to the jack on the
9000 RTU. Black tie wraps are recommended over white ones as they
are less likely to become degraded by ultraviolet rays.

4.1.5-C Testing the antenna cable.

The antenna cable shall be tested for excessive line loss. Test procedures are
detailed in Section 4.2.2 as the 9000 RTU must be initialized to test the antenna. An
antenna cable that is coiled too tightly may contribute to excessive line loss.

4.1.5-D Documentation

° Document the antenna s/n, cable type (standard or low loss),
non-standard cable lengths, azimuth and elevation angles, etc..

4.1.6 SOLAR PANELS (OPTIONAL)

A solar panel may be used in lieu of, or in addition to, AC power at appropriate
locations to recharge the 9000 RTU battery. If a solar panel is used in addition to
AC, a decision must be made whether or not to leave the AC cable plugged in. In
general, it is preferred to have the AC power connected as the constant charge is
better for the battery than the cyclical "exercising" from the solar panel. It may not
be desirable to have the AC power connected in areas of high lightning risk as power
surges from nearby lightning hits can enter the 9000 RTU through the AC line and
cause extensive damage.

A solar panel may be used to recharge the 8200 data recorder if the NEMA
enclosure is modified (has a third port added) and the factory issued dry cell
batteries are replaced with gel cell rechargeable batteries. A separate solar panel
(not the 9000 RTU panel) shall be used for the unit.
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4.1.6-A Assembling the panel(s).

Some assembly or prewiring may be necessary. Refer to the manufacturer's
instruction sheet enclosed with the panel(s). Some manufacturer's panels have an
opening which allows the installation of a strain relief plug. A spare 9000 RTU plug
may be used for this purpose. The wiring box and connections on the panel shall
be adequately protected against the environment.

4.1.6-B Mounting the panels(s).

The panel(s) may be mounted on the same mast as the GOES flat plate antenna,
if there is sufficient room, or to a separate mast. The panel may be mounted flat on
the roof if vandalism is a problem, but the panel will be less efficient this way. Also,
if the solar panel is some distance from the instrument, there may be a substantial
voltage drop. Refer to the manufacturer's instructions for specifics on mounting
brackets and hardware included with the solar panel(s). Panel orientation should be
towards the equator with the back edge tilted up from the horizon as specified in

Table 6.

LATITUDE (Degrees) TILT ANGLE (Degrees)
0°to 15° 15°
15° to 25° Latitude
25° to 30° Latitude + 5°
30° to 35° Latitude + 10°
35° to 40° Latitude + 15°

> 40° Latitude + 20°

Table 6

Solar Panel Tilt Angles

8200 TERMINAL BLOCK

orm—I®n ——
XO>rm

SOLAR PANEL CABLE

Figure 4-8
Solar Panel Cable To
8200 Data Recorder
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4.1.6-C Connecting the cable(s).

It a solar panel is to be used to charge
the 8200 data recorder batteries, the
8200 data recorder enclosure should
have already been modified as per
Section 4.1.6 to include a third porthole
and strain relief plug before being
issued to the field. The factory issued
batteries  should also have been
replaced with rechargeable batteries.
Run the solar panel cable into the 8200
data recorder and connect the two wires
into the terminal board as shown in
Figure 4-8. The cable wire colors may
differ from those shown in the diagram
depending upon the cable type used.
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Check the solar panel with a voltmeter to confirm the proper polarity and voltage output.
The 8200 data recorder internally regulates the solar panel so no external regulator is
required. If a solar panelis to be used to charge the 9000 RTU battery, connect the cable
as detailed in Section 4.1.7(D).

4.1.7 9000 RTU

Installing the 9000 RTU involves the following:

Mounting the 9000 RTU.

Connecting sensor cables.
Connecting communication cables.
Connecting optional solar panel cable.
Connecting the ground.

Installing the battery.

Documentation.

The following guidelines will apply to all 9000 RTU wiring connections:

Snap the gray plastic panels off the cableways in between the strips of the
termination board in the lower compartment.

Run all cables inside the cableways and out through the slots to the
appropriate connectors.

Loosen the designated terminal block screw.

Strip the wire end about 3 mm (1/8 inch) and insert into the small rectangular
opening immediately beneath the screw. Retighten the screw.

Lightly tug the wire to test for proper seating. Be sure to snap cableway panels
back on.

The situation may occasionally be encountered where tightening the screw down does not
secure the wire. A possibility is that the wire has been placed behind the metal clamping
plate and should be pulled out and reinserted. If this does not work, what may have
happened is that the small metal plate attached to the backside of the terminal strip has
not been broken loose from the conformal coating. The plate can be broken loose by
applying more torque to the screwdriver until the plate snaps loose and tightens down on

the wire.

4.1.7-A Mounting the 9000 RTU.

Mount the 9000 RTU at the spot selected during the site reconnaissance. Double check
the 9000 RTU location to ensure the following:

Comfortable access to both compartments.

Situated to facilitate cable runs from sensors, antenna, 8200 data recorder,
power supply, and telephone.

Sufficient right side clearance for cable entries.

Sufficient front clearance for opening compartment doors.
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4.1.7-B Connecting sensor cables.

Connect the acoustic/air temperature sensor cables to the 9000 RTU termination board in
the lower compartment.

° Feed the two air temperature sensor mating cables through a porthole and
connect the wire leads to the top termination board (TB1) strip as per the
wiring diagram in Figure 4-9. The acoustic sensor mating cable shall be fed
in through a PG9 porthole.

° Connect the wire leads to the middle termination board (TB2) strip as per
Figure 4-9.

° Tighten the porthole strain relief plugs.

9000 TERMINATION BOARD 1

| |

B B -] B B S

L R H L R H

A (o) | A (o} |

(& w E Cc w E

K N L K N L

D D

JoR0000000X0% Denotes 20.4 k resistor (supplied with temperature sensors) connection
UPPER AIR TEMPERATURE LOWER AIR TEMPERATURE
SENSOR CABLE SENSOR CABLE

9000 TERMINATION BOARD 2

XO»rm ——
omxx T
m-H—Is T
ZmmDe
mcrmo T

AQUATRAK CABLE

Figure 4-9
Aquatrak®/Air Temperature Sensor Cables To 9000 Termination Board
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4.1.7-C Connecting communication cables.

Two types of communications cables are connected to the 9000 RTU. The 8200 data
recorder communications cable is a fiber optic cable that allows the 8200 data recorder and
9000 RTU to communicate with each other, but keeps them electrically isolated from each
other. This is to prevent a power surge that damages the 9000 RTU from also damaging
the 8200 data recorder and causing a data break at the site.

° Run the 8200 data recorder communications cable to the bottom termination
board (TB3) strip through a PG9 porthole.
° Run the cable through the cableway and connect the wire leads as per the

wiring diagram in Figure 4-10.

° Run the telephone wire (if available) in through a PG9 porthole plug and
connect to the top termination board (TB1) strip as per Figure 4-11. It may be
necessary to wrap the telephone wire with tape where it enters the plug to
ensure a good seal.

° Tighten the strain relief plugs.

9000 TERMINATION BOA

m-4-xg ——
‘ROPrm —
ZmmMmde —
mgcrow *
omXx ——

L
J
S o
H R
| A
E N
L G
D E

* N/C - Not Connected
8200 COMMUNICATIONS CABLE

Figure 4-10
8200 Data Recorder Communications Cable To 9000 Termination Board

4.1.7-D Connecting optional solar panel cable.

If a solar panel is to be used, mount the solar panel and run the cable into the 9000 RTU
through one of the PG11 portholes with strain relief plug. The 9000 RTU internally
regulates the solar panel so no external regulator is required. Check the solar panel output
with a voltmeter to verify polarity and voltage. If panel output is low check the panel wiring.
Factory units have occasionally been found miswired. Connect the wires to the small
terminal block on the power step down board in the lower compartment as per the wiring
diagramin Figure 4-12. Wire colors may vary depending upon the cable type used. Be sure
to snap cableway panels back on.
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Figure 4-11 Fi
gure 4-12
_Telephone Cable To Solar Panel Cable
9000 Termination Board To 9000 RTU

Step Down Board
4.1.7-E Connecting the ground.

All stations are to be grounded, however, the extent to which grounding is required is
dependent upon the station's location. At stations where the probability of a lightning strike
(direct or nearby) is low or none, the 9000 RTU can be connected to an existing ground,
such as the ground provided in the station's AC power supply. Where the probability is
higher, a separate grounding system shall have been installed as part of the site
preparation, and the 9000 RTU shall be connected to that. Heavy copper wire (#8 or
greater) shall be used in either case. Connect the 9000 RTU to the appropriate ground
using the lug provided in the lower back right hand corner. Note: Do not ground the 8200
data recorder.

4.1.7-F Installing the battery.

Mark the installation date on the battery. Clip the battery leads in the bottom compartment
onto the appropriate tabs (red = +, black = -) on the 12 volt battery and position the battery
so it is clear of all wires and other components. Check to be sure the leads fit snugly on
the battery tabs. If they are loose, insert a long nose pliers into the end of the leads and
crimp slightly to provide more tension when connected to the tabs. DO NOT turn the 9000
RTU on until you have read Section 4.2.2.

4.1.7-G Documentation.
See Chapter 6 for complete documentation requirements, however, each 9000 RTU has
a spiral notepad in a plastic bag in the lower compartment that provides an onsite unit

maintenance log. Update the notepad to include the site, date, personnel, installation
information, coefficients, ancillary sensors, etc. and other pertinent information.

JANUARY 1991 47 NGWLMS ILSP



4.2 SYSTEM INITIALIZATION

This section provides instructions on initializing the 8200 data recorder and 9000
RTU. Initialization is the process of:

Powering up the units.

Entering/verifying system configuration.
Testing sensor/component operation.
Enter/verify associated sensor coefficients.
Sealing systems with desiccant.

The Sutron NGWLMS User And Operators Manual and Model 8200-0 Data
Recorder Operations And Maintenance Manual should be consulted on guidance for
more extensive use of the software.

4.2.1 8200 DATA RECORDER INITIALIZATION

The 8200 data recorder should have been fully preprogrammed before being issued.
It automatically powers on when the batteries are connected. The time and date will
be set automatically by the 9000 RTU one half hour after the 9000 RTU is initialized.
No further interaction with the 8200 data recorder would be required if the installer
could be certain that the 8200 data recorder was properly configured before issue,
that the backup sensors were operating correctly, and that the 9000 RTU was
communicating with the 8200 data recorder. Therefore, it shall be standard practice
to set the time and date, verify the system configuration, and confirm proper sensor
operation before sealing the 8200 data recorder.

The 8200 data recorder has an internal software program which performs status
checks, sets time/date, enables sensors, sets parameters, views data, downloads
data, and many other functions. The instructions below address only those portions
of the program associated with initializing the 8200 data recorder. The program can
be accessed through one of two ways. One way is to use a PC with the TS8200
program. This will allow interaction on a menu driven basis. This is accomplished
by plugging the personal computer into the RS232 jack on the front panel of the
8200 data recorder and executing the TS8200 program. A menu will appear.

The second way of accessing the internal software program is through the keypad on
the front panel of the 8200 data recorder. Interfacing with the program through the
keypad is not as user friendly, however, as through a personal computer with TS8200
due to the limitations of the small LED display. Therefore, the following instructions
are provided as if interaction is occurring through the keypad/LED display. The
keypad instructions can be easily followed if the TS8200 menu is being used instead.

4.2.1-A Setting time and date.
There is a six button keypad on the 8200 data recorder front panel. The [ON/OFF]
button toggles the display on and off. The four arrow [up, down, left, right] buttons

are used to move through different levels and options of the program. The [SET]
button is used to change settings.
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There is one main (primary) menu and five sub-menus (secondary) in the program.
There are nine main menu options, five of which are entry points into the sub-menus.
Some of the sub-menus have additional sub-menus (tertiary) and data item selections.
The up and down arrow buttons are used to move up and down through the menu.
The right arrow button is used to select options within a menu level. The left arrow
quickly exits a sub-menu by going up one menu level each time it is pressed.

To interact with the software program:
Press the [ON/OFF] button to display:
[ SUTRON 8200 VX.X ] (VX.Xis the ROM version installed)

This is a primary menu level. Press the down arrow button. This will step you down
through the menu to the next primary level to display:

[ UNITID: XXXXX 1

Confirm that the 8200 data recorder serial number on the enclosure matches the
UNITID. Ifitdoes not, change it by first pressing the [SET] button. This will start the
first digit blinking. Now press either the up arrow or down arrow button to increase
or decrease the number. Then go to the next digit by pressing the right arrow button
and correct it. Continue this process until the entire number is correct and then
press [SET] again. This will complete the process and allow you to continue. Press
the down arrow button to display:

[ DATE: 01/01/2000 1

Set the date to the present GMT date by following the same process described for
UNITID. The one difference is that the [SET] button must be pushed to "jump"
across the slash (/) between month/day/year. Press the down arrow button when
done to dispaly:

[ TIME: XX:XX:XX ]

The time starts off at midnight (00:00:00) and automatically starts incrementing.
Using military time, set the time to GMT through the same process (pressing [SET]
to jump the colons between hour:minute:second). Your watch should be
synchronized with WWYV (call 303-499-7111 or 202-653-1800). Press the down
arrow button when done.

4.2.1-B Verifying system configuration.

The screen should now display:

[ RECORDING ON ]

This level will be returned to; but, first hit the down arrow 5 more times to reach the

INSPECT SYSTEM primary level. Hit the down arrow three times until CLEAR
STATUS is reached. Hitthe [SET] button. This will clear out any error messages
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which may be generated from powering up the system. Hit the left arrow button until
INSPECT SYSTEM appears and then the up arrow button until the RECORDING
level is reached.

This primary level turns the recording function on or off. It should read ON. If it
reads OFF, toggle it to ON by pressing the [SET] button, and be sure to use the
SAVE SETUP command later on. The next primary level is:

[ VIEW DATA ]

This primary level is an entry point into a secondary sub-menu level that allows you
to view data that is being collected. Press the right arrow button twice.

[ LIVE READINGS ]
[ ANALOGX +X.XX ]

LIVE READINGS is a secondary sub-menu level of VIEW DATA. If you had
pressed the down arrow button the second time, instead of the right arrow button,
another secondary level called NEWEST READINGS would have appeared.
ANALOGX is a tertiary sub-menu level under LIVE READINGS. It displays the
voltage being measured from the backup sensor. Up to three ANALOGX (where X
= 1,2, or 3) channels can be viewed by continuing to press the right button.
However, only those sensors that have been enabled (turned on) under a later
secondary level will appear on this tertiary level. If no sensors have been enabled,
then nothing will appear past LIVE READINGS. If the down arrow button is pressed
while ANALOGX is being displayed, several other tertiary levels appear. They are:

[ WATERLEVEL +XX.XX ]
[ OUTLIERS + XXX ]
[ DEVIATION  #+XX.XX ]
[ BATTERY +XX.XX ]

Check these values for validity. To exit the tertiary level, press the left arrow button
twice. Pressing the left arrow button takes you back up a level. You will see;

[ LIVE READINGS ]
[ VIEW DATA ]

If you pressed the left arrow button one more time you would go back to the top of
the menu (SUTRON 8200 VX.X). With VIEW DATA showing, press the down arrow
button to display:

[ SYSTEM SETUP 1

This primary level has several secondary, tertiary, and lower levels that allow you to
configure measurement parameters and enable sensors. Press the right arrow
button once to display:

[ MEASMNT SCHEDULE ]
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MEASMNT SCHEDULE is a secondary level of SYSTEM SETUP. Underitis a
tertiary level with several options to configure sampling times and intervals. These
are accessed by pressing the right arrow button once to display:

[ MEASINT 00:06:00 1

Scroll through the others by pressing the down arrow button and verify the following
settings:

[ SAMPINT 00:00:01 ]
[ MEASTIME  00:07:40 ]
[ SAMPTIME  00:04:30 ]
[ PWRTIME 00:04:30 ]
[ #SAMPLES/SET 181 ]
[ #fMMEASMNT/LOG 001 ]
[ PWRMODE OFF ]

Then press the left arrow button to go back to MEASMNT SCHEDULE. If the down
arrow button is pressed while MEASMNT SCHEDULE is displayed, the next
secondary level is displayed as follows:

[ ENABLE SENSORS ]

ENABLE SENSORS is a secondary level of SYSTEM SETUP. Underitis a tertiary
level with about 75 channels that can be turned on or off. Scroll through the options
by pressing the down arrow button and verify, that for a standard NGWLMS
installation, the following options are on:

[ ANALOG3 ON ]
[ WATERLEVEL ON ]
[ OUTLIERS ON ]
[ DEVIATION ON ]
[ BATTERY ON ]

The display should indicate the following:

ANALAOG3 Melg _
WATERLEVEL _ LgAv
OUTLIERS _ Lg__
DEVIATION __ Lg __
BATTERY Me Lg __

Use the left arrow button to go back to ENABLE SENSORS and hit the down arrow
to display the secondary level CONFIG SENSORS. Hitthe right arrow to access the
enabled sensors and check that they are configured as follows. Note that there is
a difference in the WATERLEVEL SLOPE value between the Druck® and IMO®
sensors. Values for English units are enclosed in parantheses.
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ANALOG3

MEASURE ON
LOG ON
AVERAGE OFF
VALUE current value
SLOPE +0001.000
OFFSET +0000.000
RIGHT DIGITS 3
OUTLIERS

MEASURE OFF
LOG ON
AVERAGE OFF
VALUE current value
SLOPE +0001.000
OFFSET +0000.000
RIGHT DIGITS 0
BATTERY

MEASURE ON
LOG ON
AVERAGE OFF
VALUE current value
SLOPE +0001.000
OFFSET +0000.000
RIGHT DIGITS 2

WATERLEVEL (DRUCK®)

MEASURE OFF
LOG ON
AVERAGE ON
VALUE current value
SLOPE +0152.0 (+0500.0)
OFFSET +0000.000
RIGHT DIGITS 3 (2)

WATERLEVEL (IMO®)

MEASURE OFF
LOG ON
AVERAGE ON
VALUE current value
SLOPE +0347.5 (+1140.0)
OFFSET +0000.000
RIGHT DIGITS 3(2)
DEVIATION

MEASURE OFF
LOG ON
AVERAGE OFF
VALUE current value
SLOPE +0001.000
OFFSET +0000.000
RIGHT DIGITS 3(2)

You must save any changes made to the CONFIG SENSORS. If the primary level,

RECORDING, showed ON when the system was powered up, and you have not
made any changes under the primary level SYSTEM SETUP, you can leave the
SYSTEM SETUP level by hitting the left arrow button several times. If the
RECORDING level was toggled OFF, or you made changes, hit the right arrow
button until the secondary level SETUP appears. Hit the down arrow twice until
SAVE SETUP appears, and hit the [SET] button. This will save the changes.

Hit the left arrow until the primary level is reached. Hit the down arrow until the
primary level EEROM SETUP is displayed. Hit the right arrow button to enter the

level. The display will show:

[ SERIAL XXXXXXXX ]
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Hit the down arrow button to scroll through the EEROM SETUP and verify the
following configuration:

[ SERIAL PROTOCOL
[USER RATE 2400
[ DUMP RATE 9600
[LOG RATE 9600

]
]
1" * dump and log rate can be set
]
[ TIME LIMIT 60 ]
]
]
]
1

* at any of the options

[ POWER DELAY 1
[ PRESS DELAY 5
[ ANALG DELAY 5
[ AMPGAIN  xxx.xxx

The AMPGAIN is a number unique to each unit and should be on a sticker inside the
enclosure door. Enter the AMPGAIN if it is not already in the 8200 data recorder.
Any changes made while in the EEROM SETUP level will automatically be saved.

Return to the RECORDING primary level and verify that it is ON. Push the OFF
button to turn off the display.

4.2.1-C Verifying sensors operation.

Compare the real time backup pressure sensor water level reading to the primary
water level reading. The displayed data is actually a voltage which must be
converted to meters or feet. The voltage can be converted to meters by multiplying
by 0.29 (0.96 for feet). The temperature data displayed by the 8200 data recorder
is a voltage. Stored data from both sensors can be viewed using the program steps
described in Section 4.2.1-B. Either or both data sets can be used to verify proper
sensor operation or to help identify specific problems. The data should be compared
against any known existing reference points, such as an ADR or bubbler gauges, if
any.

4.2.1-D Sealing the unit.

The final step is to open the sealed plastic package provided with the unit and place
the three bags of desiccant into the enclosure. However, do not perform this step
until the whole system has been checked out and will not be opened again before
departure. Place the bags so as not to press against any important connections.
Close the enclosure door and seal it tightly.

4.2.2 9000 RTU INITIALIZATION

The 9000 RTU has a more sophisticated internal software program than the 8200
data recorder. Again, interaction with the 9000 RTU will be limited to only those
functions involved with initialization. If the 9000 RTU has a telephone line
connection, much of the interaction can be accomplished from the Field Operations
Groups or Headquarters. The basic tasks which must be accomplished to initialize
the 9000 RTU are:
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Power up the unit.

Interrogate the 9000 RTU with a laptop PC.
Set time and date.

Enter/verify system configuration.

Enable appropriate sensors.

Enter/verify associated sensor coefficients.
Test sensor operation.

Test transmission power.

Enable GOES transmission.

Final check/logout.

Documentation.

Seal unit with desiccant enclosed.

4.2.2-A Power up the unit.

When all field unit cables are connected (sensors, antenna, 8200 Data Recorder,
telephone, solar panel) plug the power cord onto an AC socket.

DO NOT turn the power switch on if the laptop PC is hooked up to the 9000 RTU.
This will stop the program from running. If this happens, turn the 9000 RTU off,
disconnect the laptop PC, and start over. If some checks had been performed
previously, reperform them, as some parameters may have gone to default values.
Turn the power switch on the power supply module to ON and observe the LED
status light (shaped like a figure 8) panel on the central processor module. The light
will flash through several patterns as the system initializes and goes through some
self tests. It will eventually stabilize (about 30 seconds) so that a horizontal bar will
stay lit in the center and a dot will flash in the upper left hand corner of the light
panel. A laptop PC can now be connected to the 9000 RTU.

4.2.2-B Interrogate the 9000 RTU with a laptop PC.

Connect a laptop PC to the 9000 RTU using the terminal cable provided with the
field unit. The plug end of the cable connects to the jack on the same side of the
9000 RTU enclosure where the cables enter. Turn the laptop on and run TS9000.
When the MAIN MENU appears select option C-CONNECT TO RTU to
communicate with the 9000 RTU. Hit the carriage return until the following prompt
appears:

[ Login User: ]

Enter the user name and hit return. Entry into the program must be made at the
operator or manager level in order to modify any parameters.

[ Password: ]

Enter the password and hit return.

[ Account Number: ]

Enter the account number (if any) and hit return.
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A performance test will then be executed by the program and the results displayed
with a disclaimer. An ERROR message will be displayed instead of an OK if any
errors are detected. Hit any key and the NGWLMS OPERATORS MENU will
display.

4.2.2-C Set time and date.

Select the [T - System Time] option. Be sure that your watch has been
synchronized to WWYV (303-499-7111 or 202-653-1800) before attempting this step.
Follow the instructions to set the time and date in GMT. Note that when setting the
time, the time does not actually start incrementing until you enter Y to a prompt that
asks you to confirm that what you entered is correct. Therefore, it is helpful to enter
a time setting about 30 seconds in advance, so that you will be able to start the clock
exactly when real time reaches the entered time. Whenever the time and date is
reset in the 9000 RTU it automatically resets the time and date in the 8200 data
recorder.

4.2.2-D Enter/verify system configuration.
Return to the OPERATORS MENU and select the [ S- System Parameter Setup]

option. A listing, partially shown below, will provide system configuration
parameters. Verify that the following parameters have been configured correctly:

[ Transmission ID XXXXXXXX ]
[ Transmission Time XXXX:XX ]
[ Transmission Interval 03 hours ]
[ Transmission Channel XXX ]
[ Station Number XXXXXXXX ]
[ Station Name XXXXXXXX ]

Options 5 through 9 can be used to correct these, if necessary. With the exception
of the Transmission Interval (always 3 hours), all the parameters are site specific.
Both transmission time and interval are accessed under option 6. Although
transmission time is only provided in an hour and minute format, it should be set to
start five seconds past the minute given. This is to provide a small buffer between
the start of the site's transmission and the receipt of another site's transmission at
NESDIS, in case the operators watch is off a few seconds, or the unit's clock drifts.
For example, if the transmission time provided is 0134, the screen should show;

[ Transmission Time 01:34:05 ]
4.2.2-E Enable appropriate sensors.

Using the [Enable Anc. Sensor] option (1) of the SYSTEM PARAMETER SETUP
menu, check to see that the proper sensors are enabled. Standard installations will
use only the primary and backup water level sensors functions. Simply select the
sensor number and the program will ask if it is to be enabled. Respond [Y] or [N]
as may apply. The acoustic sensor is sensor 01 and the backup is sensor 02. The
temperature sensors associated with the water level sensors are automatically
enabled as part of those sensors.
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4.2.2-F Enter/verify associated sensor coefficients.

Use the [Sensor Variables] option (2) to check the coefficients for the enabled
sensors. Coefficient 1 for the primary water level sensor is the sensor offset noted
on the acoustic sensor head and represents the distance from the leveling point on
the sounding tube to the calibration reference point. Enter Coefficient 1 to the
thousandth place for metric field units and to the hundreth place for English field units.

Coefficient 2 for the primary water level sensor is the site datum offset and
references the primary water level data to the site datum of tabulation. The site
datum offset is determined from two sources. The first source is the primary bench
mark (PBM) elevation above site datum list which is provided in Appendix D. This
is the elevation of the PBM relative to the original staff zero of the site, not the
present staff zero (unless it is the original staff). The second source is the elevation
of the acoustic sensor leveling point relative to the PBM, determined by running
differential levels. Combine the two numbers as follows to determine the site datum
offset. Perform rounding after the two numbers have been added together.

PBM elevation above site datum
+ (Leveling point elevation - PBM elevation)
= Leveling point elevation above site datum = Coefficient 2

Example: A NGWLMS has been installed at a site and levels have been run,
abstracted, and double checked. It is known from Appendix D that the elevation of
the PBM above site datum is 3.755 m (12.32 ft). From the levels, the elevation of
the acoustic sensor leveling point above staff zero is 5.2615 m (17.262 ft) and the
PBM elevation above staff zero is 4.1810 m (13.717 ft). Compute Coefficient 2 as
follows:

3.755m (12.32 ft) 3.755m (12.32 ft)
+(5.2615 - 4.1810 m) (17.262 - 13.717f) OR  + 1.0805 m ( 3.545 ft)
= 4.8355m (15.865  ft)

Round 4.8355 m (15.865 ft) to 4.836 m (15.86 ft) and enter as Coefficient 2.

Note that if the acoustic sensor leveling point had been lower than the PBM, the
value in the parentheses would be negative and that the value is, in effect,
subtracted from the PBM above site datum value. Also note that in the metric case,
if the 1.0805 m was rounded to 1.080 m before adding it to the 3.755 m, Coefficient
2 would end up being 4.835 m, which is 1 mm off from the correct value of 4.836 m.
The procedure is to round after all mathematical functions have been performed (in
this case the addition of the two values).

The two coefficients are applied to the raw water level measured by the acoustic
sensor to reference it to the site datum. The raw water level is the distance
measured from the calibration reference point (located just below the calibration
hole) to the waters surface. For more information on calibrating the acoustic sensor,
consult NGWLMS Field Unit Acoustic Water Level Sensor Calibration Procedure.
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The two coefficients are used (Figure 4-13) to reference the raw water level data to
the site datum (labeled as water level data in the log), as follows:

Coefficient 2 - (Raw water level + Coefficient 1) = Water level above site datum.

Coefficients 3 and 4 of the primary
water level sensor are for the upper
and lower temperature sensors. The
value entered for each coefficient
should be 29400. The program will
display the coefficient in scientific
notation [2.940000+04].

LEVELING POINT (LP>

— PRIMARY BENCH MARK (PBM>

=

ABOVE
| PBM

Coefficient 5 designates which type
of cal tube is installed at the site.
Enter a 4 for a standard cal tube, or
a 2, if the 0.5 m (1.6 ft) cal tube is
being used.

COEFFICIENT #1

WL ABOVE SD % RAW WATER LEVEL MEASUREMENT (WL) | (SENSOR OFFSET |
CAL TUBE

NOTE: CALIBRATION REFERENCE POINT
IS LOCATED SLIGHTLY BELOW THE
CALIBRATION HOLE.

There are three coefficients
displayed for the backup water level
sensor but only coefficient 1 is used.
Coefficient 1 is for the backup
temperature sensor and is 29400.
Coefficients 2 and 3 are not used
and should be zero.

SOUNDING TUBE

COEFFICIENT #2 (PBM ABOVE SD + LP ABOVE PBM)
PBM ABOVE SD

:

. IN_A_ WATER LEVEL
4.2.2-G Test sensor operation.

[

There are a number of methods for
checking the primary water level
sensors operation. The data being

BRASS TUBE

collected can be viewed in real time, Figure 4-13

using the acoustic sensor module _ Conceptual Relationship of

LED display or laptop computer, and Acoustic Sensor Water Level Measurement,
the stored values in the log can be Coefficients, and Site Datum

viewed via the laptop. The data can

be used to verify proper sensor operation or to help identify specific problems. The
data should be compared against any known existing reference points, such as the
ADR gauge, bubbler gage, staff readings, etc.. Raw water level data can also be
checked against actual onsite measurements.

The backup water level sensors should have been checked using the 8200 data
recorder program, however, also look at the data using the 9000 RTU to ensure that
the two units are communicating properly.

Return to the OPERATORS MENU and hit Esc. Then select the [R - Real Time

Sensor Display] option. Use the sub-menu to view the data coming from all the
sensors. Return to the operators menu and select the [L - View Log] option. Select
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the appropriate sensor and specify the time period desired. Remember that the data
displayed in the log are averaged values while real time data are individual samples.

4.2.2-H Test transmission power.

Transmission power should be tested to ensure that it is set properly and that
sufficient power is making it through the cable to the antenna. The standard setting
is 9 - 10 watts at the 9000 RTU. The [T - Transmit Test Format ] option under the
GOES SETUP MENU is used to send a transmission. The screen will display the
forward power and other related measurements after the transmission has been
completed.

DO NOT transmit unless the antenna has been disconnected and a dummy load is
hooked up. Transmitting a test message may cause the loss of some other
organization's GOES data by transmitting simultaneously with it. Transmitting with
no antenna or no dummy load will harm the unit.

Test the transmission power two ways and record the results on the Sensor Test
Worksheet. First;

Disconnect the antenna cable from the 9000 RTU.

Connect a wattmeter to the 9000 RTU using a short length of cable.
Connect a dummy load to the wattmeter.

Initiate a test transmission.

Record the maximum wattmeter reading during transmission.
Record the results displayed on the screen.

Reconnect the antenna cable to the 9000 RTU.

Disconnect the antenna cable from the antenna.

Connect the wattmeter to the end of the antenna cable.
Connect the dummy load to the wattmeter.

Initiate a test transmission.

Record the maximum wattmeter reading during transmission.
Record the results displayed on the screen.

If the power being transmitted from the 9000 RTU is lower than 7 watts at the
antenna end of the cable, or if substantial line loss is detected, contact headquarters
for direction. Substantial line loss is defined as being greater than 3 watts loss per
7 watts of power/per 10 m (30 ft) of cable. Dependent upon the signal strength being
received at NESDIS corrective action may or may not be required.

4.2.2-1 Enable GOES transmission.
Return to the operators menu and select the [G - GOES Transmission Options]
option. Then se